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PREFACE. 


E very preface, befide occafional or explanatctl^^ 
remarks, fhould contain not only the general 
defign of the work, but the motives and circumftan- 
ces which induced the author to write upon that pai^ 
ticular fubjed. If this plan had been univerfally obfer- 
ved» prefaces would have exhibited a ihorc,. but a cur 
rious and ufeful, hiftory both of literature and of au- 
thors. Influenced by this idea, X fliall give a very 
compendious account of the origin, deflgn, and pro» 
grefs of the following work.. 

About fifteen years ago, ina converfation with the 
late worthy, refpeftable, and ingenious Lord Kames, 
upon the too general negled of natural knowledge, 
his Lordfliip fuggefted the idea of compofing a book 
on the Philosophy of Natural Hpstoryw In 
a work of this kind, he propofed that the produftiotrs 
of Nature, which to us are almoft infinite, Ihould,. in- 
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ftead of being treated of individually, be arranged un- 
der general heads ; that, in each of thefe divifions, 
the known fadtsi a» well as 

ieded and methodifed in the form of regular dif- 
courfes ; that as few technical terms as polhble fhould 
be employed ; and that ali the ufe&I and amuling 
views ariling from the different fubjeds fhould be ex- 
hibited in fuch a manner as to convey both pleafure 
and information. ' * ' . 

This talk his Lordihip was pleafed to think me not 
altogether unqualified to attempt. The idea firuck 
me. I thought that a work erf this kind, if executed 
even with moderate abilities, might excite a tafie for 
examining the various objects which every where fo- 
Hcit our attention. A habit of obfenration refines 
our feelings. It is a foUrce of interefting amufement, 
prevents idle or vicious prppenfities, and exalts the 
mind to a love of virtue and of rational entertainment. 
1 likewife refledfed, that men of learning often betray 
an ignorance on the moft common fubjeffs of Natural 
fliftory, v/hich it is painful to remark. 

I have been occafionally employed, fince the period 
which I have mentioned, in colicfling and digefting 
materials' from the moft authentic fources. Thefe 

materials 
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materials I have interfperfed with fuch obfervations, 
reflei6rion8, and reafonings, as occurred to me from 
conlidering the multifarious liihjeds of which I have 
ventured to treat. I knew that a deliberate perufal 
of the numerous writers from Ariftotle downwards, 
would require a conlideiable portion of time. But the 
avocations of bufinefs, and the tranflating of a work 
fo voluminous as the Natural Htflory of the Count de 
Buffon, rendered my progrefs much flower than I 
wilhed. I now, however, with much diffidence, fub- 
mit my labours to public opinion. An examination 
of the Contents^ however, will convey a more clear idea 
of the nature of the work than a multiplicity of words. 
But I thought it proper to prefix a fliort account of the 
circumftances and motives which induced me to en- 
gage in an undertaking fo extenfive, and fo difficult to 
perform with tolerable fuccefs. 

With regard to the manner of writing, it is per- 
haps impoffible for a North Briton, in a work of any 
extent, to avoid what are called Scottici/ms, But I 
have endeavoured to be every where perfpicuous, and 
to fliun every fentiment or expreffion which might 
have a tendency to injure fociety, or to hurt the feel- 
ings' of individuals- 
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Indulgent readers', though they 'muft permve er- 
rors and, impi^edions, will natu^y make iipme 
lowance for tlfo ^ variety of refearch, ahd the labour of 
condeniing To much matter into fo fmall a comfiafs.* 
He is a bad author, it has been faid, who affords nei- 
ther an aphorifntnor a mottA . 

f cannot refrain from mentioning a drcumftance 
which has often made me uneafy» The expedations 
of fome friends were higher than I was confeioua my 
abilities could reach. ' , 

Upon the whole, the general delign of this publi- 
cation is, to convey to the minds of youth, and of 
fuch as may have paid little attention to the fludy of 
Nature, a fpedeS of knowledge which it is not diffi- 
cult to acquire. This knowledge will be a perpetual 
and inexhauflible fource of manly pleafures ; it will 
afford innocent and virtuous amufement, and will oc- 
cupy agreeably tjie leifure or vacant hours of life. 
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NATURAL HISTORY. 


CHAPTER I. 

Dijiinguijhing cbaraBers tf Animpls^ Plants^ and Minerals — ^he 
Analogies between the plant and animal^ orijing from their firuc- 
ture and organs ^ their growth and nourijhment^ their diffemination 
and decay, 

t 

N atural Bodies), when viewed as they have a. relation 
to man, are marked with charadcrs fo apparent, that they 
efcape not the obfervation of the mod unenlightened minds. In a 

i 

fyftem where all. the conftituent parts have a reciprocal dependence, 
and are conneded by relations fo fubtile as to elude the perception 
of animals, fuch qj^vious charaOiers were indirpt'nfible. Without 

A them 
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iemf humaii life, nbr^ 

littte creation, ”;COul(i" be carried 

iK^ommod^ited to the apprehenfion of broteig'ii^^^i^ 

■ But, whttt the priluaioM ofnitufe arehtore aa#«ita*tf«d t 
when they Me fcriitinize4 by the hye of phUofophy, flie of 

their relatioM and differencea is difcovered tO Be rftwft mfinite | 
and iMr Ihades of difetinvination are often fo delicate, that no fettle 
can perceive them. Nothing, apparently, is more eafy to todi- 
fttoifltanatpmafcoio* phot! 1»®P“ ' 

htu puzded^e moft acute iotjuirers, and perhaps eitcee^ the hy 

mita of hufltrt? capacit]^. 


* A tdant,’ fayi : Ju^gba. ‘ is a, ^ 

‘ which is fixed in k determined place, and grows, increafea 
‘ in fize, and propagat(is its i^ies V - In thia definition Utiog 
poweri are' aferiW to vegetables j but they are denied^ the. faculty 
of fenfatioti. jLifc, Wiih^ fomb degree of fea&tion, is an mewn- 
prehenfible idea. An ahknal limited to the 'lenfe of feeling alone, 
I the loweft cofieeptio*^ wt can form of lifc. Deprive this being 
of the only fcnfe if poflefies, and. though its figure fiiould remain, 
we wov^i iofiintly conclude k’to be as maniraate at n ftonc. 
The life iittribi^cd to plants feems to be nothing more than an ana^ 
bgical dednaion from their growth, nutrition, contii»»tion of 

their and fimilar circumftances. 

iiidWig defines vegMcs to always m- 

•' &^.wrfS the 6me of "« po^t of hx«t 

•' motion^' eqnal jpW>- 
pricty, appll^;te to ptedotts'ftoklel^^ and tome aafinah j 
le^ Ob farther attroti^ • 

* « unwnM.-* k # . t lsodiirk, HdlsBot f-V 



Magni^s ite.two £i^k’<'’ * Stoobft;’* 

tkys^fafi grow ai^ / 1 W 5 a^BUl}l ^w, KviJ, 

* axx^ * TbU i* an alTemblage of ^orda, tfce m»nii^ of 
vrfodbiii ^4l!i^jFr|pery«rte4. The idea of ^pwth tmpHef nutrition 
hnd ehpikixfiion by the intervention of organs. The magniituiie of 
fiofieemiaf bd augmented by an accretion of new mattet. But thU 
1$ ;D^t 'gyoi|th« or expanfion of parts. The fecqnd definition, 

* Tliaf v^etabies grow and is equally inaccurate. Inftead 

of proving tba^ of plants,, Linn,aeU 8 tabes it for panted, and 
makes it the dharaditeriftic between ^egetablbs and brute matter. 
The third, * That animals grow, live, and feiJ^ is not lefs except 
tionable. Growth, life, and mere fenfation, convey the mod Ig^ 
ntfiile notions of animated beings. From this definition, we would 
be led to imagine, that Linnaeus meant to defcribe the condition of 
t^]^ypu 8 or ah' oyfter. All animals, it is true, grow, live, and 
febl r But tbefe are only tiie pafiive prq>eTtie 8 of animals. The 
definition includes none, of thofe inftin^ive, inteUeftual, and a^ive 
powers which exalt the animal above the vegetable, and fo emi- 
nently didinguilh the difierent tribes from each other. 

Thejfe and many other abortive attempts have been made to af- 
certmn the precife boundaries between the animal and vegetable. 
Befinitions have been the perpetual aim of mod writers On this 
fubje£):.^Bat definitions, when applied to natural objeds, mud al- 
ways be vague and clufory. We know not the principle of animal 
Hfe. We- are equally ignorant of the eflential caufe , of vegetable 
iexidence'. it is vain, therefore, to dream of being able to define 
wh^t we! never can know. *»We may, however, difeover, fome qua- 
lities common tortbe animal ,as well as^to the vegetable. 

A » Senfation,' 


* Fund. Bot. I 3. 





^i^lpor||)i>af3^^ti#|£);, joiaf^^ the 

-iaq^ o£ ai^cDiUa* «q 4 tiQ. e0n$^lil^,|.h^t: .fi'- 

f€i|«^,pr lei^ wiU»:4et?i:Sojne*:»|;(^ epmniui: 

iHcatipn v^ith. dii^^t objeAs hyv-ttieir fenies. ■ 
of nature, in fothe ineefut’e, at command. The|r proted thi^xdelves 


from injury employing force, fwiftnefs, addrdsi ^nd cunning,. 
SutiV^etahlea remain fia^ed.io thip iame plaee, and „are fabjf<l; tc 


every thing that ntoves. Ai)ti|aal« pat at intervale j their' fopd re* 
quirea time for digeftipn, imd te^fvaer ..the pompdicated purpofea 
of fecrethanieiid nutritioh. The fleu^ure of plants is more hmple : 
They recdve ’pcrpctusd nouriihment without injury. Animals 
icarch ibr and^G^ed; particular kinds of food. But plants muft 
receive' whatcyeT'ta •brought; to them by the different elements^ 
Animals exift on the fuvfkce and in the interim? parts, of the earth, 
in the air, ihiwatiu’, in (bp hedtes of men and other animals^ in the 
internal parts of rphints,^ and even in fones. But» if wb except a 
few aquatics, faints are fixed to the earth by roots.. . ^ 


All animals, it baa been affirmed, have a heart, or particular 
fountain for ptof^Uing and diffributing their fluids to the different 
pans of their bodies But, caterpillars, and many other infeils, hayp 
%0 fueh general t^cceptacle.. . , ^ 

, T^e lpc<HnoUve faculty has beenoonfidiftcd as pecuIuSPto ani- 
m^fi, Bjit even thh. chara^er extremely fufpicious. Qyftera,. 
fea- nettles, t^e„gallrinfe<a;si, apd^^a^ variety^ of ^ pther animals, can 
hardly be feid tp. «^oy the poorer local motion. Many fpe- 
cies reipain fpr pper flxed to the fot^csop which they are produced, 
and have no moUon but that of ;^|^nding or contr^^^lng their 
bf Ifefdt^i examples of Idnds ntotion are dif- 

i . ' coycrable 
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Ae roots ^ a tree 

W my 

ia order l(» ity they . change their foroaer They 

tmalroia Wuren to fertile earth; -^sdiich indkatds filfncthing analo- 
gous to a^i^e^ion of food* ' Idlte the polypus; plants; 4ben con- 
fined ia . a houfe, ttniforinly bend toward the Window or aperture 
through which the rays of light are introdufced. 

The feufitive plant pofTefles the faculty , of motion in,{;n eminent 
degree* The flighted touch makes its leaves fuddenly Ihrink, and, 
together with the branch, ;hend,down toward tlie earth. But the 
moving plant, or hedyCarum mpven8,.of which there are fpecimens 
in the botanic garden of Edinburgh, furnilhes the,moft aftonifliing 
ertample of vegetable motion. It is a native of ^e Eaft Indies. Its 
movements are not excited by the co^UaiQ. of external bodies, but 
fglely by the influ^Qce.of the fun’s^jays. The^^otions of this plant 
are conned to the leaves, ^hich are (ppported by long flexible foot- 
flalks. When the fun Iblnes, the le^yes^ibpvc brii^ly' in every direc- 
tion, i Their general motion, however,,, is ppward and downward : 
But they not unfrequently turn almofl: round ; and then their foot- 
ftalks are evidently twilled. Thefe motions go on inceflantly as 
long as the heat of the fun continues : But they ceafe during the 
night, and when the weather is cold and cloudy. Our wonder is 
excited by the rapidity and cooftancy of the movements peculiar to 
thisplanti The frequency, however, of fimilar motions in other 
plants, re’^ders it probable that the leaves of all vegetables move, or 
aroragkated by the rayjLof the fun, though, many of thefc move- 
ments ace too flow £br our perception* ; . 

‘ The American; plant called diont^a Venus's fiy-trap^ 

affiards another infian'ce of rajdd vegetable motion. Hsiieaves' are 
jointed, and filcniihed with evr^s^ws of ftrong Theic ' 

* ' . furfacca 






and 'iMe 

1^8 are toocb^ bjr thc leg8 <#a' i^, the ’llie^laaF in*. 

liahtly n|e'h|>,^^^ l^rielclea lt)di:^tHm(h}^a8tli^!lldgeth^ 

imradttced heftw^ lilt Iol>e8« the laiiK 


When a ifeed it Town in a i«verfed poiiddni the toud^ v^t turns 
dnwnvirard to entef the ear^ 'and the ftem bends upward into the 
air. Confine a jpoung fttet to an inclined pofitiooi and its actl%** 
mitf will foofi' aifitime iii fohner perpendicular direction. Twift 
the bmnchel of any tree in fiich a manner that the inferior fnrfiices 
the leases are turned toward the iky, and you will, in a £hort 
time, perceive that all thefe leaves refiime their original pdOidtm. 
Thefe motions are performed fooner or later^ in proportion to the 
degree Of heat, and- the flexibility of the leaves# Many leaves, as 
thofe of the mallow, follow the courfe of the fun. In the morning* 
their fuperior furfaccs are prcfcnted. to the call ; at noon, they 
regard the fOuth j aiidi vihen the lun' fets, they arc direded 
to the weft, during the night, or i» ‘ rainy weather j thcfo leaves 
are horizontal i and their inferior fnrfaces are turned toward the 
'earth. '■ 

What has been denominated the Sleep of Plants^ affiarda an m- 
' fiance of another fpecies of vegetable motion. The leaves of many 
plktt^ tbld during thentjght f btif/ at tha approach ?of the - fiin, 
'^tTiey ekpind With' i^eWed ' Vigdtir. ^ This cohtmon appeaftneeanf 
1^61^ ii-egetato are fo tAa^^d f^ thrift it is difficldt to it- 

cbgnife Ihe kiddsi^^ieteii by the kfliftadi^'iif light# ■ ^ ^ b 

’^n’' riJo" ■."■•rt.-' - r {■ r.-, 'Ji;, ,•/ 

'* ''’’'The1m''ode9^'bf fle)qp)ing,''aid'4alin^^ 

''Wiribiii, ""'Buf'^ls.'Wisiilf 'dkat t|iay-''tit'tib|n^ttfaina-> 


. fcives 



Of ^iSff . * ); 

to give beft pfote4l^^to.tl||^ yoiiog fiems,. %>w«rf» 
Mt, or &oit. Tho leavcB of th« tai|Aaiii^4^ tree cc^^tra^ round the 
tender fruit, A%d prcted it from the noAurrmi vpoid^ Xhe eaiCa or 
feaUe, the ^cine, and many of the papiUoua(MiOi|%.p^tB, xontrad 
their leaves m a (irniiar manner* The Reaves ni t%e chidhweed^ of 
the afclepias^jatriplex, &e. are dij^fed in oppofite pairs. S^uriag 
the night, they rife perpendicularly, and join fo clofe at the top^ 
that they eoaceai the flowers. The kavm of the flda or althaea 
Theophrafti, of the ayenia, and oeno;^era, are placed alternately. 
Though horizonat, or even depending, during the day, at the ap- 
proach of ni^t they rife, embraee'the ftem, and proted the tender 
flowen. The leaves of the folanum, or nightlhade, are hori- 
?zoittad during the day ; but, in the night, they rife and cover the' 
flowers. The Egyptian vetch ereds its leaves during the night, in 
fuch a manner that each pair feem to be one leaf only. The leaves 
of the white lupine, in the ftate of fleep, haOg down, and proted 
the young buds from being injured by the nodutnal air. 

Tbefe and fimilar motions are not pecuflar to the leaves of plants. 
The flowers have alfo the power of moving* During the night, 
many of fliem are tnclofed in their calixes. Some flowers, as thofe 
of the German fpurge, geranium ftriatum, and common whUlow 
grafs, when afleep, hang their mouths toward the earth, to prevent 
(iie noxious efleds^ of rain or dew* 

. . The caufeof ^oTe s^vements which, conftkate the fleep of plants, 
Im beea afcribed to the preience or ahknce of the fun’s rays. In 
flsme «| the examples 1 have given, the motions produced are evi- 
dently exeiliid by heat. But plantf kept in a hot-hoofe, where an 
e^ual degree of heat is preferved both day and night, fail not to 
emBmd4hdr.|e«vm» OY to in Ihe fame iaanpev .m when they 
m Thiefajgl evinces,, that the fleep of 

phmta 





juices. 


liuTvlaury «!iai»> io^a ^k|i^icer:''Or<ilo«iNee 


V i 




A iiomacb bive been reckoned elTentiaJ cbara^eriAics' 

pf the animal |rc iaid to poi&fs nothing analogous to, 

the/e organs. ;||j^ jpol^^ has no Aomach pr «> rather^ like 

vegetables, ata .#iQ|e bpdx may be confidered as a Aoraaoh. Its 
Internal cavjlty i pontains no vifeera ; and, when this animal is 
turned outAde in„ it AAl coffAn^cs to Jive, and to digeA its food, 
in the fame manner as if it hai|'feceived no injury. The mode 
by wliich plants are nouriOied is extremely analogous* They 
imbibe food by the roots, the trunk, , the branches, the leaves, and 
'the Aowers. InAead, thereforei of having no Aomach, their whole ' 
Arudlure is Aomach. With regard to the brain, the , polypus, and 
many other infe^is, are deprived of that organ. Hence neither 

Aomach nor brain are elTential charadlers which diferiminate the 
animal from the vegetable. 


But all animals are endowed with fenfation, or at leaA with irri- 
tability, which laA has been confidered as a diAinaive charader of 
animal life. Senfation implies a diAind perception of.plcafurc and 
pain. We infer the exiAence of fenfation in organized bodies* 
when wc perceive that they haVc organs fimilar to our Own, or 
when they ad, in certain circumAances, in the fame manner as we 
ad. If an organized being has eyes, ears, and a nofe, we naturally 
conclude tljat^f enjoys the fame fehfations ae thele organs convey 
to us. .‘If we fee another being, whofe Arudurc exhibits nothing 
analogous to our organs of fenfation, codtrading with rapidity 
when touched, direding its body uniformly , to the light,, feiziag 
fmall infeds with tentacular or s Hnd of arms, and conveying tbom 
into an aperture placed at its anterior ctid, we befitatc noi 
nounce that it is animated. .Cut off ; its .sr depriye it pf, 4^s . 
• ^ culty 




yi«r .k«po^fi«s «i]i» portton of tifei Tbb k jMStr^ tlie «oo4l^ 
4M!^4bill 0^ ii f»Bay|wi$, ■:belbre'thd*^' ta^" :'l»^la to grow. 

.At 

eeriqiiiiii tills Phile£9pfat«il' Trank aftbtil bifttacra of ^raff 

•p{)eatiiiee;iof fen&tton, or eren of irrittbllitf , being furpended» 
not for snoiltbs, but ^p^feveral years^ and yet the life bf thefe 
mtSd Is not ^i^goffliied ; for they m^formly nivive upon a proper 
Ippliattton tf' mcafture. ’ . r 

^fade and {unitar fsdr lkow, that we are entirely ignorant of the 
eflence »nd properties of life. What life really is, feems too fubtilc* 
^ our underAanding to conceive, or our fenfes to difcern. If we 
have no other criterioas to diftinguifli life, than motion, jenikton, 
and icritahility, )the anttnaU juA mentioned continued for yeast in a 
ftate which every man would pronounce to have been perfedly 
dead. It is polfible, therefore, that life may exift in many bodies 
which are eommooly thought to be as inabimate as Aones. Hence 
it would be raih to exclude plants from every fpecies of feniadon, 
The degrees of fenfation decreafe imperceptibly from man to the 
iim-BCttle^ gali-infeas, and what are called the moA imperfedi ani- 
nuds» Every v^etabk, as Wdl as tite fisnfitive plant, Airinks when 
wootided. Bu(^ in tnoA of them, the motion is too flow for our 
perception^ When trees grow, near a ditch, the roote' which pro- 
ceed In a dke^on that would neeef&rily bring them into the open 
ait^ mftead of continuing this noxious progreA, fmk below the level 
ef^ the^sKtehi. then ihoot acroA, and regain the foil on the oppoflte 
Ade* Wheh' a root is uncoveiisd, without expofing it to nuich heat, 
and a wet is placed near ki but in a diflerent dire^ion from 

tlUBT in wych tliilS to^ is proiieeding, in a fliort time the root turns 
imiWiidi -Ac jpbe^e. Ih this madoiiSr die ihre^on roots inay be 

B varied 



iis|f «(»ditittfbiirfi la t#ent^-foiir^l^ 

tloh ttf its %¥ih(^etff bttid#«ukerto thct^t<oricft, 

lill it Comes itsto toftta^fc witli’theiTW<at«f. l)^faen.j|:f^e iSiplaeie^iltit 

a confiderable didanCe from aa*ttttfo{^orted/«int^>tbft :bcime(bee;#f 


^wliich are proceeding* in i contrary direction from that of the |)ole, 
m a fhoit tiih^ilt altera its conrfe^ andi ftopi/ftdttiH it cltngt around 
the" pole. « ■ ^ '■ ■■■ > .•*- . ■ ., 


Pads of this kind excite our wonder’s but they by no means 
prove that oOgCtableS live, or that they are endowed with ienfation, 
Which- iiOpllee a difttnd perception of pleafure and pain. 


‘ miere is aO' inferior fpecies of fenfatioh, which U diftii^uiihed 
by the term 4rrkabiiity. This terrojdenotes thatvpower by which 
mufdular fibr^, *even aft» they are detachad irom the l^y, oon- 
tVad upOn the appHcadon of any fttanilating fubltaace* whether fo? 
lid of fluid.* The’itcSrt'of ‘a frog, when prideed with the point, of 
a pin, continues to beat, or to comrad and dilate, for fcvetal.hou^ 
after it4ias been out out of the animal's body^ Th®T heart, of a vi- 
per, oaf of a turtle, beita diftindly. from twenty to, thirty hours af*r 
the of thefe animals. The periftahtc motion oS the in-^ 
C^ihei'^sfprckhieed by;thdir irritability^ When the > intefimea-of a 
flog, or«any eehef <jfu«<hupedy jave^foddenly cut tela di^r^nt 
tiOM, idftheft ,parti«»te crawl aboi^ -^ and c^tm^ 

the flighteft touch* '^hpdghL irritateli^ be* nriqueftioflhfely’ et »ipd 
yet it is €erteih,r49mt 

rated 






^Dti"«rrtl4deia)iymp^oin of .Itfei 

M&iblite p^ to fttbftani^iljliat iif^ 


Adf feA&tibaitJli^nec^ though «U p]a|||^,v»»|einit;ahlf, .thfa,Gi^PI 9 p 
fhihcf whtfM not f^^ they ane po0<fied, of l|fe., The.co#^ 
tta^nirnd dilicatuHi of the teuhtive planta^ au 4 the yac|ou8 mq^ 
tien^ of thejeafves, branches, flowers, and roots of vegetables forr« 
me#ly mentionedy feein !o indicate that moil; plants are endowed 
with Irritabiilty. Perhaps all vegetables have more Qt lefs of this 
quality. The heart, inteftines, and diaphragm, are the moll irriv 
taMe parts of animal bodies : And, to difcover whether this quality 
refides in all plants, experiments ihould be made chiefly on theis 
leaves, flowers, buds, and. the tender fibres of the roots. 


From this narration of fadis,' it appears, that plants make a very 
near approach to animals ; and that this fimilarity, as well as the 
diflSculty of fixing the precife boundaries by which thefe two great 
kingdoms of nature are limited, are dire(^ confequences of the or* 
ganization of vegetables. .It is owing to their organic ftru^lure 
alette, riiat plants and animals are capable of affording leciprocal 
nouriflimenl to each other. This organic ftrudture, though gieatly,^ 
drverfified in. the different fpecies of animals and vegeubles, evinces 
that Naitore, in the formation of both, has aded upon the fame ge- 
neral plan. May we not prefume, therefore, as plants As well as ant* 
mals Ate cbmpoiCed of a regular fyllem of organs, that the vegetable 
part of the oreattoa^is not entirely deprived of every quality which 
^Ard;Apt to think peculiar to animated beings 2 I mean not to ink 
linuatet plants can perceive pleafure or pain. Ekit, ai many of 
their motiona ai^ affedtoas cannot be Explained uphn< any pria«* 
«${fle of laechaoirra, I. am inclined to think, that they jpriginate from 
tfeeyjoyreit’of irritabaitf,* which, though it implies not the percep* 
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<»> hiiNdlttiilaty motknM of ifikoib. To ^ibet^ 
rOqoire a fet of wry nice jexp^menti. 1 fliaU meatioix oae^ Wllicli 
iitight be perl%»niled wiiii^lefal>ki;ea(er fi waasimcfly^ccinaxlQie^ 
^fHat Infants k^lii# bOt^N)||it^' ^liere<b<i di^^ 
flf^er faH night. ^^'Tltis ia dins^ ;eyldeaie% diet 

hei^ albne is not the eanfe of their yigiiancei ^ BM;i^ey are deprived 
Of light. Let, therefore, a ftrong artificial light, without increafiog 
the heat, he thrown upon them. If, OOtwithfianding thii light, the 
plants are hot rohfedv hut continue to fieep as nfual, then it may be 
prefUmed that their organa, like thofe of animals, are not only irri« 
table, but require the reparation of fome invigorating influence 
which they have loft while awake, by the agitations of the air and 
the fun’s rays, by the ad of growing, or by fome other latent caule* 


It is almoft unneceffary to mark the diftindion between vegetables 
and minerals. The tranfitioh from the anirtial to the plant is ef- 
feded by fhades fo imperceptible, as tb elude the moft acute ob-^ 
ftrvers. But, between the plant and the mineral, there is a vaft 
chafm in the chain of being, which may be the fource of great dif- 
coveries. In bodies purely mineral, not a veftige of organization 
ican be difeovered.' ’ The fibrous ftrudure of the aibeftos has been 
regarded as ati approach toward organization, and as the link which 
conneds the mineral to the vegetable kingdom." But this'is one of 
thofe ftrained analogies which are too often employed by theoretical 
wi'itijrs. ' THohgh the albeftSs is compofetf of a khad*(tf threads or 
RbfiS, thefe 'fibres- aw liot* tubular ; neither are they interwoven, 
like thit*Tegtilar*tiirue bt fabric whith fb wifiarkably difttnguilhcii 
brgahized btbtis naatfiSr. Of ‘cobfftf biagnitude of thb 
atbeftoi can onijr b6 increafed by'rfil' appbfitibn of hcw matter, and 
l|bf1by any disvelbjpcflacnt'or bxpanfioii* of parish Buf thbugh, in 



tfafe^nlotnil iciogd^iiAi ^IHIiturt edufet ^ilP^^^zet ihe e^ntlaues t& 

anviigc* 

#ig;tt]ftr e(M%avation df fatts, cryfials, and ddier precious 
ftotaeSf has beea eonfidered Tome a\||^or8 as the refult oC an or^ 
gktiSc proeefs'. But the umform figure of falts and chryftals may be 
the effe6: of certain laws ,of attradtion peculiar to each fpecies. 
None of thefe particles can be regarded as a germ or bud. They 
are only the elements or con fiituent parts, which, when applied to 
each other, form a whole. They .never expand or grow, like the 
embrios of animals or plants. They remain for ever in the fame 
ftate without diminution or increafe, except when feparated by 
force, or magnified by an accumulation of frelh matter. The chry- 
ftalline Juice is not aflimulated by vefiels : It is prepared by a chy- 
mical operation of Nature. The bodies of plants and animals are 
machines, exceedingly elaborate, and more or lefs complicated. 
Thefe machines, by means of different organs, have the power of 
converting other animals and vegetables into their own fubilance. 
By this afiimulation, all their dimenfions are increafed ; and their 
various parts uniformly preferve the fame proportions with regard 
to each other, and continue to perform their refpefliive fundions. 
Befides, organized bodies not only multiply their fpecies, but fome 
of them poffefs the power of reproducing fuch parts as are forcibly 
abilraded from them. 

lu thefe and many other qualities common to the animal and ve- 
getable, there is not the fmallefl; analogy to be found in the mineral 
kiogdQin.(i., Between the, moft regular foffils, as falts and chryftals, 
and the .ptoftJmperfef); animal or vegetable, the diftaoce is imupuenfe. 
Figured foflpili arpsiqoi more organized than a column or a portico. 
fn ,the formatioii of . tha former, » Nature, in that of the latter, man, 
Wftbe artift. When ao'fio^rity is to be difeovered in theffe fof* 

, ills 







a^ other co|^^i%l^, a^i^ «9Ci»p^efc ol t ^More an v» ir 

muftjae 4^i^<>jW!te(%fd,^ a|>pear»-i^. thc rfo of,<nwtaU : But 

th4r %u^ure exhibits itp vpftigeaof orgaaiaitiQit. . 


ANA L O G I E S. 


HAVING fhown the extreme difficulty of fixing the boundaries 
which leparate the animal from the vegetable kingdom^ I proceed 
tb the more picafing taflc of enumerating fbme of thofe beautiful 
analogies which fubfift between theni. ‘To render this fubje^ the 
more agreeable and in(lru<£live, inftead of bringing together an un- 
connefted ma(s, I (hall trace the analogies between the animal and 
plant, under the arrangement of ^truBure and Organs^ Gro’wth and. 
Nouryhmnlt DijUermnation and. D.ecax. 


STRUCTURE a^d ORQAN& 

< . ' W Sr ' ' r ' ' ^ H , , 

, IN' all. Oiiganized bodies;/ a;fitmHarity of ftruAure &ems tobe un* 
avtuiii^i The hodies of mdn and^quadrupeds rxonfift of -tr Jeries 
of coiuiejlPted boms, ^which mn from the head tq;«he .rump* Thiis 
fisiies is kjooswi' shyf iJift name of . the fid^ 

mhitdt, a nupte 4tf eached boneav|m9Geed. $pme.-of tii:e(e>ih/the . 
hfteait-boQe hy inmnaipf cardJagm, amlJ^ whiefe 

defieada^ hoasti eddpiheo«i«foeKa^^^ ehelh 

a ^ The 



of UfSfom.r, 

^ftire'jQltied to 

Ui«»l>^#boek(S(by^ toticul&t^^ attd mtadyraolsi By the fame con- 
^nanceivthe eramiam la fixed to the if^iper end of the beek-boaes. 

• In^^tfierene proeefl^ pbrtiona of aB thefe bcmes^ a great' num* 
her of mtifelest'ioe btindles' of fldhy '^Ixesy are kiferted'. ^Tbefe 
SBiilblea are 4:he^ iti(brumenta wblch give life to all the^varietiea of 
animal motion. The bones of the head, or cranium, contain the 
bcain and cerebellum, a prolongation of which runs through the 
whole extent of the canal in' the back>bone, and is known by the 
term fpinal marrow,’' From the brain and fpinal marrow proceed 
all the nerves, or inftruments of fenfation. Thefe nerves, the ra- 
mifications of which are infinitely various and minute, are dillri- 
buted upon the hearr, lungs, blood-vefiela, bowels^ and mufcles, till 
they terminate on the Ikin, or external covering of the body. The 
heart .is the fountain, or general re9eptaclc of the blood. The con- 
tradion of the heart propels the blood through the arteries, which 
are likewife diftributed, by numerous and complicated ramifications, 
over every part of the body, and terminate in the veins, which 
again colled the whole arterial blood into one cavity, and reconvey 
it to the heart. This circulatory procels goes on during life. 

Befide the organs already mentioned, there are others, termed 
fecretory^ becaufe they feparate peculiar fluids from the general mafs 
of circulating blood. The fiomach and intefiines are furnifiied 
with a vaft number of fmall tubes, called lafleal which fe- 

partte and abforb the nutritious pM'ts of the aliment, and rejed all 
tho grofier attd nields paietieies. Thefe duds,^ after innumerable 
omKmsntiBafions with each other, unite into- one' large tube, difttn<^ 
g^ihed bf dbe^ial^mae of the the general re«> 

iev^Mr of dae c^le^^ w ieeretediii^or. Thk ohylei i» a 

lejfld4^d, paflTes frem th^ the fiihdair»ii vein i 

x^hff :th» veitt>k#cQnvey«d'tO Ahe hetrt, iwhere it^?iisiii|^e» with > 
■ ’ the 



■itf ■ m H 0‘wm w m t 

#flls»(^e(mt ‘ 110^ moMlttit, lat ^w‘ pi!tfoftt |fttrpo^; 

t«<b6^i»^re ptrticular, aibeiftiM^ 

i0pte fuUy' handled; w theralbiti tint 

particular ot^ima or glaodc ||3r'feareting taeioiM are iio^ 

eeflary to tlw exift^ce of the larger aniisaifri ' aintite flddflaiye «foi>alie 
feeretion of wrine ; the liver -for the fecre^OCt a^ gall ; the ftomach 
for the feert^ion of the gaftric juices ; the Olivary g^lands for the 
iecretioA of 'i^iva, &c« , , - . . 

From this fios^ch of the ftrodure of man and of quadntpedf, terf 
Iktie attention is necelTary to perceive, that Nature purlues aSmtiair 
plaa in the^ formation of birds and fi&es. 

/ In that numerous, elafs of animals diftinguiihed by the name of 
there is a great variety of form and ftru<^ure. In many of 
thefe, Nature feems to depart from her general mode of operation. 
But, upon a more accurate examination, this feeming departure will 
appear to be only an eaetenfion of that univer&l plan which fiie oh- 
&rves in the fixrmation of all animated beings. Some inlets, the 
lohfter, and all the cruftaceous and Ihell animals, have their bones 
on the otttiide of "their bodies. To th^e bones the mufcles and 
other inftruments of motion are attached. Many fpecies have no 
hones } but their bodies confift oi a ifocceffion of rings tm^afeddoto 
cwch rnher.. By contra^lng and dilating thefe rinjgs, all the move- 
ments of this kind are performed. The head^ in fome fpecies, 
ehangds its form overy taomint^ *^ It eohtra^ or dilates; appears or 
at the |)lealhre of the aninial. Tiulie mdtitiOs are per- 
ndcted by fhe iekihBttyof tim -inefl^bismel;' tir 
kead^i^in olfaeri^^ioi^' the form 'df die hmtd is permanent,' 6whq;. 
to ^dkudnefs of tie oovfrin{^^ %bldi' axe^lfealey - cir^'Ciiftlce(M% 



S&sat infant tyf ^ 
,ii«Ailii. ■ ptW Iw^aii aeiite Me foielliiig, 
IliiM^.'welmow tbe oi^gttB. ‘t The ia* 

ao interoal luags, litM receive air bf 
li^vaL piMi0^ai^.ie^ loag-tubeat or tracbese, vriuefcfpo* 

tfude £reai d&reiie%< parts of the body. Many tafefts haW 
hearty or general re&rroir for the reception and propulftoa of the 
bloo^i Bur we diicover by the microrcq>et that theirbloodcircu- 
latea by the pulfation of arteries, aad that their different fluids are 
iiKreted by glands. In a wot;d, Nature, in the flruAure and func- 
tioaB of anrmala, defbenda, by degrees almoft impejceptible, from 
aMUt' to the. polypus, a being which, ever fince its oeconomy and 
properties were difcovered by M. Trembley, has continued to afto- 
niflt both philofophers and naturalifls. The flfudure of the poly- 
pus, which inhabits fre& water pools and ditches, is extremely 
fimple. Its body confifts of- a (mgle tube, with long tentacula^ or 
armsj at one extremity, by which it feizes fmall worms, and con» 
veys them to- its mouth, it has no proper head, heart, ftomacfa, or 
ioteftinea of any kind. This fimplictty of ftrudure gives rife to an 
equal limplicity in the oeconomy and fundiions of the animah- 
The polypus, though it has not the diftin&ion of fex, is extremely 
prolific. When about to multiply, a fmall protuberance or bud ap- 
pears on the furface of its body. . This bud gradually fwells and ex- 
teode* It. includes not a young polypus, but is the real animal in 
mioiatnre, unjted to the mother as a fucker to the parent- tree; 
The food taken by the mother pafles into the young by means of a 
eanmamotcatiiiig aperture. When the flioottng fxflypus has acquired 
ai i^t^ grbwih, thia ap^ture gradually doles, and the youhg 
• th, Miiply it» fpedes ia the fame manner. As every 
part, of a polyqjqs is capable of fending off,, fljoots, it ofien hap- 
pens,^ dlit the young, ^befose parting &om the moM, begin to- 
firaot jL atd ^cf arsog^aniinal .cansea ievmi; generidona on her own 

C bodyi' 



«iiii^ tb^ <if it bm 

i^silii iMi:iii»t«'^i«^oa. Heft%tf bave m' ^ndMal 

iiyll^e^W*MMiiinal ckiAHitf. N«r h««»«ver< minute^ :«mi 

dqi^riire thefe worms of life. What infalUUj desfemys other afti»* 
mah, fcrrea only, in the polypus, to multiply the number c^ indi- 
viduals;' M. Tremb^tiy, in thecourfe of his experimeavsV<difcloiirer« 
ed, that didS^ent portions of one^ polypus could be tngi^fied 
othi^ TwO ttainrfverfe fedibiis brought tbto contad quickly Obite, 
aind folfm’ 'ode animal, thodgfa each fe^on belongs to a vd^retet 
’^dles.^ Ttm head'of One fj^cies -may be ingrafted on the body of 
atKJther. ‘When a 'polypus^^ introduced by t*MS tail info another’s 
body,’ the two faelds tiiihev^and' form one iwdHvidoah Puffuitig 
thmf Aranjge operatious, >M. Tmmbley gaV^ (hope to his faney^ aitd, 
by repeatedly fplitting the head<imd parrof the body^^ Ibrcaed hy- 
dras more eotiiplicaced than ever ftruck the imagination of the'moft 
romdndofabulifts. - ■■'■■■■■ t vv 

«^This fbort htxomit of the general fttudure of > aaimalamas a so- 
e^ary preparathm for peretSitmg 'more dearly their eoimoQeiOfi 
wkh the v^etd>l6 ^gdom. 

. plamts^dilm dmbol aoimala^epeihdB'af a ioriesof 

yeS^xih^edi^ d *110^ weii^i^d^^ 

form the di&remibikaioimaeffed^f^tp oonrilhiBentirffom^, 
aud jdidemiuation of the fdant. In trees, and moft. of ifap larger 

- mft'm 

: ' l»li|dl^-'ihd.-the ^th^ ' -'#hto>%afc:dyhe^ 

iMn, 


tii' li'^i^IjNlii^'’' ;'«S(t«lsr ''lii& '-'irmSMft "'iritb the 
liedilir firibAsme of 0e^^kir^ompeM & iiwmhft 6f l€»i- 
gt!Rl#A# and «tr :m 0!^ ha*le’ the if^eiKaMe of doe 

ddi^e«dtei ''e^^ ^^(Mii» ^Sirodi to the ^nk and hraechei* 

« fair«nch)rinat<Htt«Oi? 

fidtAanosi in which ^diece are lu taft i^rietf ef JollieuU^ or fia^ 
Maddersw The h«h-ia coone^led te the wood by tcaa£vede kier* 
4Ma ef the fOKifeefayiiia.- 

* The w0od confifts of two diftlnCt fobftances •, the one is denie, 
end oempatSly and conilkutes what is termed the ligneous body ; the 
other ta porous, moaft, and pulpy, and is therefore called the parent 
ebymaimi paft of the wood* < A portion of wood is placed alter* 
nateiy between a ftmilar portion of parenchyma. Theie alternale 
poelions proceed from the edges of the pith, as radii from the ceii!> 
ter of a circle, wtdening proportionally as they approach the. cir* 
comfer^cw Both of theai, howe¥er, like the bark, are furniihed 
with Aun^rkia &p> and air iredele* t 

The pith or heart is bounded on all (ides by the wood, and is 
compofed of the fame materials : It is nothing but a vaft congeries 
of abr and fiip'tteffels, iotetwe^en with . the parenchyma and blad* 
den, not unMse dtotiSueof getine or kee. This texture is coiii* 
mon to every part of the trunk, bwng only more clefe and oompa^ 
in the bark and wood than in the pith. It is well known, that the 
pitkibf fknti dimhsi&es iti jWoportion to Ibeir age.>. The reafon is 
' year thering of wSel$i v^|ni^ ties eonttguabe to 

die wood, drlei|^. jsondenfesy 'and beeomm wwed*. 

Tl« (^w^^jKiides eonfift ^ a fine ft;ii», whleb.kitiofet the 
lii^Bebyina or . vHtis ficin, like that of aidotab^ ii jo orfamc 
/■* C z. body„ 



-«« • -Mmu B immsmfB t 

iaamfa& ’OtfiiUbeiitlaei fwa teBc l iyafetaw jAbM 
|lf&iAe«fitiiiE;^«D<l 4»’aiicfa«8.'i> Wte 

and Is cfcrTr iivliece; iNit^ sHtb ifsaltcyiipdtkal'fiUi^^ 

up into annate 'bladders. . ila iai^nehre nina nioag the eatd*^ 
diB,ief esrof deil^ and cpini&iially^ ieads off iifanciiat, which gra?* 
diiaUy«jiiecfhafis'ia tnagnitiidey till diey rea^v^e edge or dife. >T4» 
{Miaeipal neime is a cdie£tion ef fmall tubeSj wSusht at proper di<« 
ftances, go off^ and are diftributed over ^ leaf in a manner 
precifely iimilar to the diftributioa of the nerves over the human 
body. ■' - , i.: ^ 

i^gard to dowers and fruits, their general texture is the 
fame with that of the parts already delibribed, differing only in va- 
rious prop^ons of the ligneous veffels and pareiKhymatous or 
pulpy fubftance. That vegetables are poffeffed of fecretory glands, 
is apparent from the ahncA infinite variety of their taftes, odours, 
and colours. 7'hefe fenfible qualities differ even in different parts 
of the fame plant. But the glandular fecretion of vegetables is moft. 
conipicuous in the flowers and fruit. Many flowers fecrete a nec- 
tareous fluid, , which, is more grateful to the palate than the fioeft 
honey. T^e glands of feme fruits, as thofe of the lemon and 
ofangCi fecrete liquors of very different qualities. The yeiTels of 
the rhind contain an acrid eflential pil, while thofe of the paren- 
chyma pr pulp fecrete an pgmeabk acid. / 

This fimilarity ^ plants^^is 

ftrongly jCprrpboratqid ,)^^the analogous pf^ts.in j^ being deftined 
to anfwer the lame ptupmes. , . . 

^^he oeconomy and funfllions of aa well ss thole of 

SK^^s^ are she zefultt of a vafculaf texture. H^ch of thi^ clafles 

" of 
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^ikamgmimve mfltls ileftined tOvtiie^|isi£annuaito>«f 
liLlnaa i^diifDadbupedi/ 

the- tbeartund arteries. ^The. jaicei of j^ama dolfool'ieircialetei. 
htftifhey are raifcd from the root to Ae trank, branchw, letm,, 
flhwera, and fmit, by the fap^Teflels. The afceofion of tlns Taip^liaa 
besft «f<#ibed to Cifi^lary atteaaiOft, Buti though nd»iiiotih»tw 
perceptible in the fap-teflbll*ffinilar to the pulfaiion of . arterlii»ij, 
yet, both the prtipttMoa of the fop, ' which mbvea widi ^*at forces; 
and the fetretion of diferent fluids by different parts of the fame 
plant, imply an adion in thefe veffels. In aniniats, the gall, dte 
urine, the faliva, are all conceded from the general mafs of blood 
by the adion of particular vcffels. Fluids of thefe different quali« 
ties exifl nOt in the blood itfelf : They are created by an incOmpre- 
hehfible operation of the veffels peculiar to their 'refpedive glands. 
In plants, the fap afeends, 'and different fluids are fecreted froth it . 
by glandular veffels. Here the fame Offeds are produced both in 
the animal and the plant. We muft, therefore, attribute them to 
tho fame caufe, namely, the adion of veffels. Befides, the fap, 
Which is the blood of plants, moves with a force often equivalent 
to the weight of the atmofpherc* M. Bonnet remarks *, that he 
has feen, by means of coloured liquors, the vegetable fap move 
three inches in an hour ; dnd Dr Hales, in his Statics, has fhoWh," 
that the leaves are the principal evgans of tranfpiration. . He like- 
wife conffders them to be the inftrufnehts which raife the fap. But 
it has fince been difeoverbd, that coloured liquors rife eqdally high 
in branches deprived of leaves, and that they do not rife at all in 
d^e^ pWdtS. Hence the fap o vegetables is nof taken up in the. 
faW^mahoIr a ipunge imbibes Witer, but is forb^ to aloend by' 
au. unknown adion of the veflehi. The ipring of the traebdee inay 
put in motion, the air they contain, and that air may have fome in- 
Buepce op the gepeasi movement. But. hr whatever, powers tbe 
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oi ihe f^pf in yegetayer, U iuot'propeeiy a drM^ 
to^ tbat of tlie blood ift the sibre anbdak. 
aleeBilt tjid deiceodi io the lame vellela ; and tltefe motions ai* 
dantiy adreAed>by heat and cold. The lap rUm copioufly to a wano 
day, and da&tedaduno^ the n^btt nearly in the fame manner as 
the mercury >ri£^ S^d falls in the thermometer, '^t, though the 
analogy here fails- with regard to man and the larger animals, yei 
it hdliS fh thd taetiia, the polypus, and many other infedts, which 
eij|*^lt oot the fmaUeft veftfges of circulation in their juices. 


The pith, Or m^ulfary lubftance 6f plants, has fdme refemblance 
10 the^Win and fpmabmarrow of anvinals. When the texture of 
the brfiin Ut ^i»l*tiiaja*ow isde^ is extinguilhed j and, 

when the phh of plants, is deftroyed or dried up by age, they no 
longer retain the power of vegetating. The leaves of plants are 
analogous to tite lungs bl animals. It is by the lungs that the p^r« 
fpiratihn bf'ammalS is chiefly effeded; ‘and plants difchaige moft of 
their ft^rduoiis a^fliure by tl^ leaves. They expofe a iaige flip- 
face to the adion of the fun, which produces a trka^iration io co- 
pious, that Ibme plaiits throw ’ot|t f^t^n or twenty times more ip a 
giyeii pCfidd, than Is dUcharged from the human body. When a 
plant is deprived its iea'^ in fuamer, inflea^ of ripei^g its fruit,. 
H is bf' dying % wadi th^'csi^ns which carry 

dif the arife from the r(;>bt. A plant,, in thia 

frimattQ%' may be coasted m lahoutia^; undet p idthst|h Qic .dy- 
ing of a fuffocatina*, 
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|0, isanaiid qtudropeds. Hioujg^Ii they lUcewife perjure tlmiPIli^li 
tJto lkin) yet hy much the gteater quantity of perfpiraWe inttttt is 
4fehillt«td,hy towing out fupcrfliioi%«r^^to^ 

qira,iiMlt|e3:.il^ lM^T^ fplents^i hy itofanae tagans, ahto ftoln 
the joasttfphwift itpdi^ the. fun’s ray8,, foi»e,'Wiih»t^« 

matter, ,whieli>lf.vhl5N|iif m thcii efxiftence* Tlmliingiiof ?•»*?• 
mala Uhei^ ,4e^|P* fn^n the fame foarce s, .a ; ptfticfdar KMittef Ac 
pHmnple, without which, li& could not long be contiaufKl. 


; Ai^other anal^ between the ftru 6 lure of plants and anintf^, mc;« 
fits obfervajCion. The round bones of animals confifl; of concmttsic 
ftrata or plates, which can be eaiily feparated ; and the wood of 
plants onnhi^ of concentric iayers of hardened veflels, which .%arBte 
jiOheO macerated in water. A treo acquires an additional ring eve^ 
year ^ and, by coundng ihefe rings, a pretty txaSt eftimatioo of its 
age may be attained. 


The t>mncbes of plants have been conf^ered as analogous to the 
atms or tentacula of animals, .v &ot this is one of thofi: ftrained ana*- 
logie|i, w^hich Ihould be wrcfuliy yirolded. The great ufe of branches 
is evident, By producing an amafing number of leaves, a large fur- 
face is expofed to the air and fun, to anfwer the important purpofes 
01^ tranipiratioh and abforpiion. sf them w any thing jn pliants ana- 
logous to the arms or tentacula of animals, it muft be confined to 

.i»y. 
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, wUed'- gn0t*:^. j^lj^ , 

&«r fteftis afc .g^«4l^ .ioij^ 

Natuie has bcftoW^ ^ them ilroag jokta orjchots, 
ali^liiMbe^ltf: regular diftanjces ia ef^^h ^p^ies* iSut, thot^h 
lbii^^4^/.;!the .analogies, :wl^h..;(t^fin: 
smd^^getah]^ not in ihaallt^ 

ii»lbijM;,<>f^ slinging,-, confirms the gei^iri^:.^^|,,f^^^atur&v Tc 
£fcov<^ ‘ analc^ies betarieen * tubulfr plMi.ti^i^, anim^^^ y^p 
mbft examine ^ the mipufier tithes of an^^ted he- 

ings. The g^fies have neither pith nor wood internally ; and the 
pp^ja^, the taenia, and many other infers, have no bones, hear^ or 
bnt are fim|^ tubc^ perfectly refembling the empty ftems 
qf the gran^nequs plants. ./Befides, the ligaeoas,"or at leaft the hec- 
baceons paft of thefe plan^ is placed on the outfi^e, fimilar to the 
cauftaceous and fltell.ani^h, whofe bones are fituated externally. 
^nnth^r anilogy mufi npt be omitted. ' The fuc^ulent vegetables, 
fuoh as the houfe-leek, the mufhroom tribes, and many fea-plants, 
confiil almoft entirely of a pulpy or parenchymatous fubftance, and 
may be crui!i|;d to , a jelly by the iHghteft preflure. The texture of 
worms, catcrpUlani wd of all thefoft infedia, is extremely fimilar 
to that of the fttcc|aien]C veg|^ ^ 
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frftiw growth ai^^nctoiililment. ' .■'* 
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o¥ natural HiiSTd'RY. 

fueht of anim&h' and vegetables are e£fcQ:ed. But I ihall confine 
myfelf, at prcfent, to fuch remarks as are purely analogical, ' and 
may be fully underftood without a minute knowledge of the diffe- 
rent ways by which growth and nourifhment have been fuppofed 
to be accomplifhed. 

Animals, like vegetables, gradually expand from an embryo or 
gelatinous ftate, and, according to their kinds, arrive fooner or later 
at perfedion. This expanfion and augmentation of fubliance is the 
idea conveyed by the word growth. Without fome nutritious mat- 
ter taken into the body, and affimilated, by the aftiont>f veflels, to 
the fubftance of the being that receives it, growth cannot take place. 
Moifture is the chief food of plants. But the food of animals, in 
general, varies with the fpecies. This fa£k led fome philofo- 
phers to conclude, that every plant extrafted from the foil a food 
peculiar to its owm nature. It was, however, afterwards difco- 
vered, by repeated experiments, that vegetables can grow, and 
acquire a very confiderable degree of bulk and weight, without 
exhaufting a perceptible quantity of the earth in which they are 
planted. Thefe experiments are a fufficient, proof, that moifture 
conftitutes the chief nourifhment of plants. They Hkewife indi- 
cate, that vegetables, however diverfified in their figure, denfity, and 
fibrous arrangement, are ‘more fimple in their texture than animals, 
^ut, notwithftanding thefe feeming differences in the nourifhment 
of plants and anima.ls, Nature fails not to obferve the fame courfc 
in both, kingdoms. The food of the animal, before it is converted 
into nourifhment, muft go through the intricate procefs of digcftioh. 
But, after the food has been converted into chyle, and the chyle iqto 
blood, this blood becomes a common fluid, from which all riourifh- 
•meitt and all animal fluids are derived. Here the analogy is appa- 
“Tent. Moifture is to the plant prccifely what blood is to the animal. 
&cli of them extradts its ftourifliment from a common fluid ; and, 
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j|i fey,,t veffclj^ into i^bejrwl- 

«|i^ juices pc^iljiiar ^ tbc 

, ^ When growth hrft comtnehc.es, the embryos of plants and ani*- 
mals are in fimilar circuinnances. Soon after conception, the fo^ 
(as is inclofed in its membranes, and is houri&ed, till mature for 
birth, by bibod which it receives from the uterus and placenta. In 
the fame manner, the embryo of a plant is iadofed in the mem- 
branes of the feed ; and its fibrous roots are l^read over the lobes 
or pulpy part. After the feed is fown, and vegetation commences, 
the embryo noarifhed by moifture, which the lobes >abforb from 
the earth, and convey it to the minute tubes of the feminal root. 
In plants, thefe lobes rife above the furface of the ground, in 
the form of leaves, and continue to nourifh and protedl the tender 
plume or fiem, till k acquires ftrcngth fufficient to fupport the af- 
faults of the air and weather. A plant, in this fituation, may be 
&id to have two roots ; one, the fibres, of which are diffufed 
through the fubilance of the lobes, or feminal leaves, and another 
attached to the foil. 

The nourifhment thus conveyed to vegetables by the feminal 
leaves, is extremely analogous to that of animals by the milk of the 
mother. The texture of young animals is fo lax and unelaftic, that 
the food fuited to maturer years would fbon put a period to their 
exiftence. But Nature has provided, againft this incon'veniency. 
She has endowed females with a fet of vclTels deftined for the fccre- 
tion of a mild liquor, fq f&t concord and animalized as to be 
adap^d to the tender and fiaceid ebnditioa Of their young, A fi** 
milar provifion of nourifhment is aSbrded tq the young vegetable.. 
For forac time after the plume and eadicle have beguq to fliqot, 
their texture is fo extremely tender,^ that they are unable to fupport 
each other without fome foreign aid*^ .This aid Is afforded thena by 

the 



0 r & A t tJ f A't Msi d R Y. 


feoi^n&I lelirv'esr air, and other fine 

liuids, which are,conco^led an^ alSii^liit^ In the vdfels of the fc- 
minai root, and then conveyed, in a kind of vegetable form, to the 
feeble veflTels of the plume. Hence it is apparent, that the nourifh- 
thg of young animals by milk, and of young vegetables by feminal 
leaves, is the fame infiitution of Nature, and effeded by fimilar in- 
ftruments. 




Plants, like anitnals, pafs gradually from an embryo, or infant 
ftate, to that of puberty. At this period, of their exiftence, they 
have acquired that firmncfs of texture, and that evolution of parts, 
which conftitute the perfedliion of their natures, and enable them to 
produce beings every way fimilar to themfelves. In both king- 
doms, the age of puberty arrives later or more early, according to 
the difference of fpecies. Some animals live a few months on- 
ly, Many of the infc£t tribes are produced, grow to maturity, 
propagate their kind, and die in the courfe of a fingle feafon. 
Others, as feveral flies, beetles, &c. exift two years. Thus 
animals have a progreflive duration of life. • The dormoufe lives 
fix years, the hare feven or eight, the bear twenty or twenty- 
five, the camel forty or . fifty, the rhinoceros feventy or eighty, 
the elephant two hundred ; and fome birds and fifties are fup- 
pofed to exift during three or fohr centuries. The fame pro- 
greflive duration takes place among vegetables. Some plants are 
annual, as moft of the efculent kinds ; others, as the hedge- parfley, 
the wild carrot, the parfnip, the fox-glove, the feurvy-grafs. See. 
are biennial ; others exift three, five, feven, ten, twenty, thirty, fix- 
ty, and a hundred years j and the oak, like the elephant and thofc 
birds and firiies which are famed for longevity, continues to adorn 
the fbreft for fcventl centuries. 
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- The manner hy futriides^ are- extra4le4 i^om 

Ibcd, is very ;rimU8r in $h4;i|$Rhaa!.^d Abe plant. In the animal, 
this c^eratidn is perforn^ by wetasae^l veiTels, ivhich are dtftrla 
buted over the internal furface of the ftomach and Inteftines. Iii 
the plant, the fame office is performed by . the ycflels of the root 
and leaves. Hence animals are organized beings nonriffied by roots 
fituated within their bodies ; and plants are organized bodies wbicb 
abforb their nouriftiment by roots placed externally. Beddes, in 
Sill viviparous animals, the foetus is nourished, not by food taken 
in at the mouth, but by veflels attached to the placenta. Tbefii 
veflcls perform the fame office to the foetus, that roots do to vege- 
tables,; 



• Warmth and moifture are favourable to the produflion of large 
^nd juicy plants ; and the animals that feed; upon thefe fucculent 
and rich vegetables, are likewife larger than thofc which inhabit cold: 
countries, where the plants are fmaller, more rigid, and contain 
fewer nutritive particles., 

Some plants grow in particular climates only.. The. arffU 
cus, a fpecies of bramble, fo comnaon in Norway and Canada,. hard<v 
ly endures the climate, of Upfal, in Sweden. But the al^ne media^ 
or chick weed,, and fevera) grafles, are diffufed over, alrooft. the whole 
globe. In the fame manner, fome animals, as the camel,, the fhi- 
noceros, and the elephant, are produced in. warm climates only 
while others, as the rein-deer, glutton, and marmot, are confined to. 
the^ colder regions of tfie earth ; and man, in the animal, like fome 
grafies, in the. vegetable kingdom*, is upiverfal, and inhabits eyery, 
cjimate, 

, ^ome plants, as well as fbme animala, are ampbibioisa, as the roih^ 
smd. the. frog ; others are parafite8,,and.fe£4 on. the. juices they 

trafit^ 
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IJRfS Ifocfl different fpccics to wlxicbf^Aifyimdhere; The mlffcltoe, 
for example, feeds upon the oakf lap|t trees afford nourifhment to 
certain moffes andfungoirs plants; and etoij animal is Ud upon by 
(mailer kinds. . * 

The growth of plants, like that of animals, may be accelcratjcd 
©r retarded by promoting or checking their perfpiration, and by ex- 
cluding them from proper exercife and air. When men, or other 
animals, are confined to fuuauons which prevent the free acccfs of 
pure air, their growth is retarded ; and their fickly colour indicates 
a defefik of vigour. Plants, when placed in fimilar circumfiartcesi, 
are always weak, dwarfifli, and unnaturally coloured. But exercift 
is equally neceflary to the health and vigour of plants, as iH^ to 
thofe of animals. The exercife of animals is effected by various 
kinds of fpontaneous motion. »Eants arc Hkewife exercifed by mo- 
tion ; but that motion is not voluntary : It is communicated to them 
by the adion of the air. The agitation which they receive from the 
winds enables them to extend their roots, prevents them from a 
growth too rapid, and, of courfe, flrengthens their whole fabric, 
k is owing to the want of this agitation, that plants brought up i« 
houfes, or in other confined fituations, (hoot out to an unnatural 
length ; that their ftems and branches arc always (lender and weak ; 
and that they ripen not their fruit like thofe which are expofed' to, 
the open air.. 

To conclude this branch of the fubjed, plants and animals are 
Co nearly allied, that their growth and nourilhment are not only 
effeffted by fimilar inftruments, but feme parts of animal bodies evir 
dently partake of a vegetable nature. Thus, the hairs, the nails,, 
the beaks, and the horns, are a fpecies of vegetables, as appears 
fifom their compafative total infenfibiliiy, as well as from the mode 
their grovrih and reprodu^ion.. 

HI, 
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W£ (hall next take an att^gical view of the diflemioatipi^ aiiS 
decay of the aairtlal^ and vqgetabie* ^ 

■' 'i . ' » ' . 

The power of reproduAion is pecidtar td; the and animal. 
Eath of them’ is capable of produeing brings evetjj^ way iimikr to 
the parent. But the modes by which this (ingular eSeifi; is acwm* 
pliihed, are very different ih appearance. It is our prelent purpofe 
to relieve this apparent difference, and to Ihow that animals and 
vegllflilpss multiply their fpecies in a manner extremely analogous. 

Animals have long been divided into viviparous and oviparous. 
The one cliffs produce their young alive, thetrthcr lay eggs, which 
iBuft be hatched either by the Beat of the fun, or by that of the 
mother. This divifion, though very comprchenfive, is not perfect. 
^Several animals have lately been difoovered which are neither vivi- 
parous nor oviparous ; and there are animals which unhe both thefe 
modes of multiplication. 

' ' ‘ tr ' ' ' ' ' ^ 

Tl^ viviparciia felaTa'compfcliettds ihen,’ ^adrtipeds, and fome 
f?lhes, reptiles, ahd ffifea^. T^ oviparous indudCs birds, fome 
rejlliles, and mfaff ^ the idfedt tr ibiis.' ' But the armed polypus, 
ot hydra of Linnaehs, ’ inflead' of being cilRe^r viviparous Or ovi- 
parCiiS, multiplies ifiT^eihs,' as^lfeutherly remarked,' RyTcnding off 
Ihoms from the body of the parent. " 

• Another fpfecies, called the heU-plypis^ tk hydra of Lin- 
naeus, mcUiplies by fpltttlng Icn^ith^nailyi In Wemy^fblir hours, 
liiefc divifions, which 'adhere to 

■ ' ■ ' fnrnri 
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folTfll ffdr in ian equal time, agaia 

i^lit { «i4 thus they proMed’d0uMj||J5*^hWo4aibcr8. daily, till they 
acquire a%urjs foioewh»t at inafiij^y. The young after- 

wards feparate from the parent ftoc 3 c« atta^ themfelves to the roota 
or leaves of i^uatic plants^ and each^individual gives ri^ to a. oiew 
colony. 

The funnel-£haped f^ypus multiplies by flitting, tranfverfely. 
Of the individuals, accprdingjy, which proceed frcra.thw divifion, 
one has the old hipad anti a new tail, and the other a new head and 
the old tail. The fuperior divifion fwims off, and fixes itfelf to fpme 
other fiibftance. ; but the inferior divifion remains attached to the 
former pedicle. 

The dart-millepcs affords another example of multiplication by 
^ontaneous feparation. This infetf^. divides, about two'thirds be« 
low the head, into two diftind and perfed animals ; and it feems 
to poiTefs no other mode of continuing the fpecies. 

, \ 

The multiplication of the various animalcules which appear in 
infufions of animal and vegetable fubilances, long occupied the at- 
tention, and eluded the refearches of philofophers. This difeovery 
of the increafe of feme larger animals by fpontaneous divifion, gave 
rife to the conjedure, that thele microfcopic animalcules might mul- 
tiply their numbers in a fimilar manner. This conjedure was com- 
municated to M. de SaufiUre in a letter from Bonnet, who received 
an anfwer, dated at Qenoa, September 284 1769, to the following 
purpofii. 

‘ What youp^cqiofe u a doubt,' fays M. de Sauffure, * J have 
*■ verified by mcoftteftible, experiments, namely, that iafufion-aai- 
*; mlcuks xpul^ply by diyifiqns and fubdivhions. Thofe 
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? :p|ed IHcC^^ but ii| a ^Banner IHil more ijn$ular 

th^, This anintalcuifi wien^;,^fJ)o,ut,';t^ at- 

of ;4o,^^i>jpi'^,,'^ira^^^ its .body, 
'^‘^to ;a'i^heiic;||tfo^,,^4^^^ that the'be^ 
tlieo b^ot'tO'^ei^'i^^^y'i^^'und, feme* 
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OF natural history. 

of Nature have celebrated in the unifor- 

ifeH^ ofltser produdlions. This utiiformUy was early remarked, and 
gavt rife to the ancient divifion of animals, into viviparous and ovi* 
parous, which continued to be adopted as an univerfal maxim till 
within thefe hundred years. Before this period, it was believed by 
philofophers, that all animals were either brought forth alive, or 
hatched from eggs. Among the ancients, indeed, and even down 
to the time of the celebrated Redi, this maxim included chiefly the 
more perfed animals ; for, with regard to moft of the infed tribes, 
they imagined that thefe were produced by putrefaction, and the 
admixture of particular kinds of matter. But Redi, by a ferics of 
unqueflionable experiments, exploded the dodrine of the em^ocal 
generation of infeds ; and then the maxim, without farther iMefti- 
gation, was extended to the whole animal kingdom. Redi’s experi- 
ments and remarks turned the attention of philofophers to the mi- 
nuter tribes of animals. In the courfe of a few years, accordingly, 
fcveral eminent men arofe. Reaumur, Bonnet, Trcmbley, Ellis, 
Spalanzani, and a multitude of other writers, opened new views 
with regard to the manners and oeconomy of animated beings. M. 
Bonnet has furnilhed incontedible evidence, that fcveral fpecies of 
the puceron, or vinc-fretter, are both oviparous and viviparous. In 
fumnier, thefe infeds bring forth their young alive; but, in autumn, 
they depoflt eggs upon the bark and branches of trees. Here the 
•intention of Nature is apparent. The puceron is unable to furvive 
the winter colds; and, therefore, though viviparous during the 
warm months, the fpecies could not be continued without this wife 
provifion. The puceron, it Ihould appear, is naturally difpofed to 
produce live young. The foetus is inclofed in a membrane, which, 
like that of the larger animals, burlls before excluflon. But, when 
the cold feafon commences, the general texture of the animals, as 

E well 

* Traiti d’lnlc^totoaie. par C. Bonnet, ton. i. p. i 04 .— 
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well as of the membranes incloHng the foetus, becomes more firm 
and tenacious ; and this, perhaps, is the pbyfical reafon why they 
are viviparous in fummer, and oviparous in autumn. Many.dther 
flies are known to be viviparous. Upon farther examination', all', 
thefe will probably be difcovered to be alfo oviparous 

The puceron exhibits another phaenomenon ftill more fingular» 
The maxim, that multiplication prefuppofed impregnation by fex- 
ual etnbraccs, was formerly thought to be univerfal. Neither fliould 
the reception of this maxim be regarded as a matter of wonder ; for 
it was founded on a very general and ftrong analogy. But the fol- 
lowi^fads fhow, that Nature, though uniform in many fteps of 
her j^grefs, is not invariably limited to the fame mode of opera**^ 
tion. 

On the 20th day of May, M. Bonnet took a young puceron, the- 
moment after dropping from the womb of its mother, and fliut it 
up in a glafs veflel, to prevent all poffibilicy of communication with 
any individual of the fpecies. A fprig of the tree on which the 
animal was produced, fupplied it with nouriflrment. The creature 
changed its Ikin four times, namely, on the 23d, 26th, 29th, and 
31ft. days of the fame month. After a minute detail of circum- 
iiances, M. Bonnet informs us, that his imprifoned puceron grew 
with rapidity ; that, on the ift day of June, it brought forth ; and 
that, from this day to the 2ift, it produced no lefs than 95 young, 
all full of life and vigour f. He frequently repeated this experi- 
ment,, and it was always followed with the fame event, 

M. Bonnet, fufpeding that a fingle impregnation might influ- 
ence both the mother and her immedia.te offspring, refolved to ob- 
viate 

• See Reaumur, total. 8. edit. lamo, p. 153. rfyfy. 
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viate every diflSculty. For this purpofe, he confined, In feparate 
glafifes, the young of fucceflive births, as they dropped from their 
mothers. Each of thefe, however, were equally fertile, though he 
continued the experiment to the ninth generation from the original 
parent *. 

Fads of this kind, which feem to interrupt the ordinary current 
of Nature, fhould infpire philofophers with caution. They fhould 
create reverence for fuch of her operations as are already known ; 
but they fhould likewife check that lafh fpirit which too frequently 
draws unlimited conclufions, before the fubjedl be fully invefligated. 
Of all indudions regarding the hiftory of Nature, the necej^ty of 
fexual commerce for multiplying the fpecies appeared to be th'e'mofl: 
general and the moft legitimate. The oeconomy of the puceron, 
however, demonftrates, that even this law is not indifpenfable, and 
that Nature has the power of changing her fteps, and of accomplifh- 
ing the fame purpofes by various means. 

Having enumerated the different modes by which animals multi- 
ply their fpecies, I fhall next fhow, that the multiplication of veger 
tables is extremely analogous. 

The viviparous, as well as the oviparous animals, arc fuppofed to 
proceed from eggs, with this difference, that the young of the vivi- 
parous are hatched in the uterus previous to their exclufion. 

Many ftriking analogies fubfifl between the eggs of animals and 
the feeds of plants. When placed in proper circumftances, they 
both produce young every way fimilar to the parents. To accom- 
plifh this wonderful effed', the egg requires impregnation and heat. 

E 2 Moifturej 


f Bonnet, Traitc d’infcflologic, tom. i. et fea. 
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Moiflure, warmth, and ibil, or Tome (Imilar matrix, are neceflary 
for the excIuHon of the young plant. This analogy has been ex« 
tended much farther by Linnaeus, and other fupporterff of the fex- 
ual fyftem of plants. They maintain,, that impregnation is equally 
indifpenfable to the vegetation of the feed, as to the fertility of the 
egg. But, as this doctrine will be difcufied when we come to treat 
of fexes in general, we fhall here difmifs it witlmut farther remark. 

« 

Eggs are not only analogous to feeds, in their general deftination 
of reproducing individuals, and continuing the fpecies, but there is 
a great fimilarity in the ftrudlure and ufes of their refpedive organs. 


'lyPinternal parts of the egg are covered with a cruft or fliell, 
and two membranes. Befide thefe, the yoke is included in a fe- 
parate membrane. When the two firft membranes are removed, 
the white appears every way invefting the yoke. In the white, or 
rather on the membrane of the yoke, a fmall cicatrice is difcernible, 
in the centre of which is the pun^um /aliens^ or embryo of the fu- 


ture animal. After two or three days incubation, this pun6ium fa- 
Uens becomes red, and ihoots out blood-veflels, which are difperfed 
through the yoke, in the fame manner as the veflels of a foetus are 
diftributed over the placenta. 


A feed is likewife covered with a Ihell, or cruftaceous membrane. 
Another membrane invefts the whole kernel, or pulpy lobes of the 
feed. Each lobe, like the yoke of the egg, is involved in a feparate 
membrane. In every feed there is alfo a fmall cicatrice, or aperture, 
through which the young plant iftues. Immediately under, this ci- 
catrice, the plume, or future plant, is difcernible, refembling the 
pundjtm /aliens of the egg. The branches of the radicle proceed 
from thb plume, and are difperfed through the fubftance of the 
lobes, in the fame manner as the blood-veflels ilTuc from the punc- 
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tarn faUens of tho egg, and are diftributed over the yoke. It is by 
the pulp of ^the lobes that the radicle and plume are nouriflied, till 
the oue^lhoots down into the foil, and the other mounts above the 
fiirfaoe. In' feeds* there is nothing analogous to the white of an 
egg. Such a provifion would have been fuperfluousj for the earth, 
in which the feeds are to germinate, muft always be moift, otherwife 
the young plant could not receive nouriftiment, , after ifluing from 
the feed. Belides, the eggs of fifties have no white, bccaufe they 
•re perpetually moiftened with water. 

The analogies arifiag from the multiplication of animals and 
plants, by means of eggs and feeds, are the moft common, and the 
moft obvious. Eggs and feeds are evidently organs formed the 
fame plan, and deftined by Nature to anfwer the fame general in- 
tention ; But the multiplication of plants, as well as that of ani- 

m 

mals, is not confined folely to one mode. 

The young of viviparous animals, though they probably origi- 
nate from fmall eggs, are not brought forth till they have acquired 
a certain age and firmnefs of texture. It may be thought, that 
there is no multiplication of plants which has any tefemblance to 
that of viviparous animals. We ftiould reflect, however, that plants 
can multiply by buds. Now, a bud has no analogy, either in tex- 
ture or appearance, to a feed. Buds arife from the ftems or 
branches of vegetables. One objedl in their formation is to pro- 
duce leaves and branches, as well as to extend the length of the 
trunk or ftem. But they are likewife endowed with the faculty of 
reproducing new individuals. In this refpe£l, trees and Ihrubs may. 
be confidered as viviparous plants ; becaufe they produce out of 
their own bodies an organ, which, though differing in every view 
from a feed, is brought forth alive, and, when properly cheriflied, 
ift converted into a being perfeflly fimilar to the parent, and capable 

of. 
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of continuing its fpecies. The embryb of a bud commences its ex- 
iftence under the bark. Here it remains, for fome time, inclofed in 
membranous coverings, and attached to the bark by minute hbres, 
which convey to it a nourifhment fuited to its condition. When 
arrived at a certain fize and confiftence, it pierces, the bark,- and 
flioots out into the open air. If allowed to remain on the parent, it 
foon burfts through its membranes, and, in time, gives rife to a 
new branch ; But, when detached from the parent, and placed in 
proper circumftances, it becomes a new individual of the fame fpe- 
cies. 

Bulbous rooted plants furnilh a ftill ftronger analogy between the 
incr^lfe of viviparous animals and that of vegetables. In the end 
of autumn, if the coats of any bulbous root be carefully dilfefted, 
the entire plant in miniature will appear in the centre of the root. 
In fpring, this fmall plant, like a foetus inclofed in the uterus, 
pierces the cOats of which the root confifts, and gradually grows till 
it flowers, ripens its feeds, and dies at the approach of winter, w'hen 
a new plant is again formed in the old root. Here we have an ex- 
ample of the multiplication of plants fimilar to that of the puceron ; 
but the order of time is reverfed. The puceron is viviparous in 
fumfner, and oviparous in autumn ; but bulbous- rooted plants may 
be confidered as oviparous in fummer, and viviparous in autumn. 

The fame analogy is to be traced in thofe roots which have what 
are called like the potatoe. Thefe eyes are all plants in mi- 
niature, which live in that ftate during the winter, and, when com- 
mitted to the foil, come to maturity in fummer. 

There are ftill othtr modes of multiplying common to the ani- 
mal and vegetable. Many plants are multiplied by fuckers, flips, 
and cuttings. ' ' • 
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;The animal kingdom fufniflies examples of all tliefe modes of 
cnuMplicatlon. The fuckers of plants have an exa<n: analogy to tlic 
ihoots of a 'polypus. When feparated from the parent, the fucker 
becomes a perfefk plant, and the flioot of the polypus a pcrfcfl ani- 
toai. Plants are capable of multiplication by flips and cuttings : 
And the portions of a polypus, however Imall, or when cut in any 
diredion, reproduce, and become perfed animals of the fame fpe- 
cics. 

But fome fpecies of the polypus, the dart-mlllepcs, and feveral 
animalcules which appear in infufions of animal and vegetable fub- 
ftances, multiply by fplitting, or fpontaneous feparation. Here the 
analogy between the animal and vegetable mighr be fiippcCed to 
fail. The water-lentil, however, a fmall plant, which covers the 
furface of ftagnating pools, multiplies its fpecies by detaching thin 
films from the under fide of the leaf. Thefe films or tender leaves 
produce roots, and vegetate into a regular plant. 

We muft not difmifs this fubjed till another analogy be unfolded. 
All animals have feafons peculiar to their refpedive kinds. Some 
of the larger animals produce in the fpring, others in fummer, others 
in autumn, and others in winter. With regard to the infed tribes, 
their feafons are ftill more various. Every month, every week of 
the year, gives birth to different fpecies. The feafons of plants arc 
diverfified in a fimilar manner. The growth of different vegetables 
ia diftributed over the whole year. Particular tribes fpring up at the 
lame uniform periods. In this beautiful diverfity of arrangement,, 
the intentions of Nature are evident. If all plants were to rufli 
forward at the fame time, they would infallibly choke each other. 
The furface of the earth could not afford them room. Nature has 
therefore wifely ordained, that the earth fhould always be covered 
with plants : But Ihe has alfo ordained, that particular tribes Ihould. 

I die 
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die af (lat^ periods, to make way for the exiftetace of o&er«» The 
fame inconvenieDce would happen, if the produ^ion of all aaimalai 
and particularly that vaft number of fpecies, and that immenfe pro- 
fullon of individuals, to which the infed tribes give birth, were to 
take place at one period. The air would be fo crowded with noxr» 
ous creatures, that neither man nor the larger animals cotdd^ poiE* 
bly exift. Befides, the fpecies which feed upon particular plants, if 
they were produced at a time when thefe plants did not fiouri£h, 
would infallibly perifli for want of food. In Lapland, where the 
duration of heat is extremely Ihort, the whole infers which inhabit 
that dreary and barren region are produced in a few weeks. Though 
the ^^mber of fpecies, compared with thofe of the more prolific cli- 
mated, be very limited, the inconvenience is feverely felt. But eve- 
ry natural evil is accompanied with fome advantage. The rein- 
deer, upon which the exiftence of the Laplanders chiefly depends, 
are tormented by the fwarms of flies. To avoid their numberlefs 
enemies, thefe animals leave the vallies, and afeend the mountains, 
where the cold is too great for the flies to follow. In thefe lofty 
regions, the rein-deer feed during the hot feafon, and return to the 
vallies after the cold has deftroyed the myriads of infeds. This 
forced migration has two good effedis : It both preferves the health 
of the rein-deer, and the vegetables in the vallies, which otherwife 
would have been prematurely exhauiled. 

The operation of engrafting was long thought to be peculiar to 
the vegetable kingdom. But M. Trembley found, that feveral fpe- 
cies of the frefli-water polypus could fuccefsfully undergo this won- 
derful procefs. Since his time, it has been difeovered, that the <jr- 
tinia^ or fea- nettle, is likewife capable of being engrafted to an in- 
dividual of the fame or of a different fpecies. In all thefe inflances, 
the portions of the divided animal's grow together, and become di- 
Hindi individuals. 


Having 
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:^;1Having^4r!ftced tbe geoeral analo^c^ b^wcen the jfou^bare and 
^Mkonooiil id 4 utimal aod vegetable, from the rudimenta of their 
thej have ac(|uired full maturityj and pei formed the 
MosffiMy ofliee qf multiplymg their fpecies, we proceed to the laft 
md leiily' melancholy bnmch of this fubjed, the unavoidable decay 
aiid death of evtsy fucceSive individual in both kingdoms. 

" It is en invariable law of Nature,^ that all organized bodies (hould 
have a conftant tendency to dilTolution. But the periods of their 
exHlience vary according to the fpecies. Previous to actual refolu- 
tiony-^plants as well as animals are fubjed to a number of analogous 
affections and difodes.' When over>heated, plants fhow evident marks 
of languor and fatigue: Their leaves become Haccid, their Tie ms 
and branches bend toward the earth, their juices evaporate, and their 
whole texture alTuraes the appearances of weaknefs and decay. The 
applimtion of too great a degree of cold makes the flowers, the 
leaves, the bark, and even the woody fibres, fhrivel an^ contrad in 
their dimenitons. When deprived of proper light and air, their co- 
lours fade, and they fbon acquire a lurid and fickly afpeCl;. They 
are likewife fubjeA to be ftarved for want of nourifhment. The 
gjipjwth df plants^ as well as that of animals, is checked by fcanty 
Itipplies of food. When the foil or fituation is unkindly, vegetables 
are always weak and dwarfifh, and their prolific powers are diminifh- 
ed. They may alfo be poifoned by the abforption of fluids hoftile 
to their conftitution. Befide thefe general affections, common to 
the plant and xnimal, vegetables are ihjured, and often killed, by 
particular difeafes. 

Some difeafes attack the leaves only, and produce fpots of various 
colours, rugofities, puftulcs, galls, &c. Others are peculiar to the 
&iwer3 and fruit, and often occafion barrenn'efs for a feafon ; and 
fometimes this fterility continues during the exKtence of the plant. 
Others juflault the vifeera, or internal organs, and give rife to ob- 

F ftruClions, 
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flruaions, tumors, and a gradual refdlution and corruption of the 
whole fabrick. Many of the difeafes of plants are produced by the 
infedl tribes. Their wounds and depredations are not eOnfihed to 
particular parts, but extend from the root to the. fiem, branches, 
leaves, flowers, and fruit. Infedts not only injure the fubflance of 
plants, but, by feeding on their juices, deprive them of a part of 
their nourKhinent, and occafion various' difeafes or changes in their 
organization. Other difeafes of plants derive their origin from change 
of climate, from miafmata or noxious vapours in the atmofphere, 
and from improper culture. When wounded by external inju- 
ries, vegetables difcharge their blood in » copious flreams. If the 
wound be not mortal, the fibres on all fides gradually fhoot out, and 
clofeihe fradture by a callous fubftance. 

From this general enumeration, it is obvious, that the difeafes of 
plants are not only fimilar to thofe of animals, but proceed from the 
fame caufe^. In both kingdoms, fome difeafes are only partial or 
fuperflcial, and are cured either by Nature, or by the afliftance of 
art.* Others are mortal, and fucceeded by a total putrcfaftion or de,- 
compoiition of the individual. 

But, though plants fliould efcape the numberlcfs difeafes whu^ 
daily threaten them, they have no defence againfl the flower ap- 
proaches of old age, and its unavoidable confequence, death. In 
progrefs of time, the velTels gradually harden and lofe tlieir tone. 
The juices no longer move with equal celerity as in youth. They 
are not abforbed with the fame precifion. They at lafl flagnate and 
corrupt. This corruption is foon coTmmunicated to the veflela in 
which the juices are contained, and produces a total celTation of all 
the vital fun^ions* 


The 
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• The life, of animals is divecfified by a number of fucceflive chan- 
ges. infancy) youth, manhood^ old age, are charaAerifed by imbe- 
cilliCy, beauty, fertility, dotage. All thefe viciffitudes are confpicu- 
ous in the vegetable world. Weak and tet;^er in infancy, beautiful 
and vigorous in youth, robuft and fruitful in manhood, and, when 
old age approaches, the head droops, the fprings of life dry up, and 
the tottering vegetable, like the animal, returns to that dull from 
which it fprung. 

Upon the whole, by taking a retrofpeflive view of the extreme 
difficulty of afeertaining the boundaries which diftinguilh the animal 
from the vegetable, and of the limilarities in their ftruflure and or- 
gans, in their growth and nourilhment, in their dilTeminatioti and 
decay, it is apparent, that both thefe kingdoms conllitute the fame 
order of beings, and that Nature, in the formation of them, has ope- 
rated upon one great and common model. 


F 2 
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Of the organs and general JlruSiure of Animah—A Jhort view of 
the external and internal parts of the human body— This Jlruliure 
compared with thofe (f S^uadrupeds^ Birds^ FifheSy and Infeds--^ 
How far peculiarities of fruliure are connelfed with peculiarities 
of manners and difpfttions. 


I N Treating of this fubjed, it is not intended to dive into the 
depths of anatomical refearch^ On the contrary, I Ihall exhibit 
fliort views only of the general firudure and organization of the 
various claOTes of animated beings, from man, who is the mofk per- 
fed animal of which we have any knowledge, down, to the inled 
tribes. Gonfidering man, therefore, as the ftandard of animal per- 
fedion, we ihall inftitute frequent comparifons, and mark peculiar 
dihindions between him and the brute creation, both with regard 
to form, manners, and iagacity. By following this plan, I hope I 
iliall be enabled to render a fubjed which, at firil fight, may have a. 
forbidding afped, both intexefiing and ag^eeable« 


STRUCTUREOFMAN, 

The bones may be- regarded as the balls upon which the human 
body is cenftruded. The fpine, or back>bone, confiRs of a number 
of vertebrae, or fmall bones, conneded together by cartilages, arti- 
culations,, 
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ct^tloftS) and ligaments. In the centre of each vertebra there is a 
foramen, or hole, for the lodgement and continuation of the fpinal 
marrow, which extends from the brain to the rump. From thefe 
vertebrae the arched bones 4UtlIed ribs proceed j and feven of them 
■join the breaft-bone on each fide, where they terminate in cartilages,, 
and form the cavity of the thorax, or cheft. This cavity contains 
the heart and lungs j and the oefophagus, or gullet, pafles through 
it to reach the ftomach. The five lower ribs, with a number of 
mufcles, form another cavity termed the abdomen^ or belly, in which 
are contained the fiomach, the bowels, the omentum^ or cawl, the 
liver, the gall-bladder, the fpleen, the pancreas, and the kidneys. 
The cheft and abdomen are feparated from each other by the dia- 
phragm, or midriff*. The lower part of this laft cavity contains the 
bladder of urine, and the reftum, or termination of the inteftines, 
Befide thefe, in females, the pelvis includes the uterus and its ap- 
pendages. This part of the cavity is formed by the os facrum, oc 
termination of the back-bone, and the two offa innominata. 

The bones of the cranium and face are very numerous. They 
are conneftcd together by means of futures, articulations, and mem- 
branes. The bones of the cranium include the brain, and- its two 
membranous coverings, called the pia iXiA dura mattr^ and the me- 
dulla oblongata, of which lafi the fpinal marrow is a prolongation. 
The bones of the upper and under jaw form pother cavity for the 
seceptlon of the tongue and organs of fpeech* 

The only remaining bones are thole of the upper and lower ex- 
tremities. The fiioulder and collar bones articulate with the top of 
the arm and the breaft-bone. The arm-bone, or os humeri^ is join- 
ed to the two bones of the fore-arm, called «/»d and radius^ and 
thefe laft to tibe bones of the carpus^ or wrilt, by means of articula- 
tions 



tions and firm membranes. To the bories of the wrift, thofc of the- 
petacarpus and fingers are attached in a £milar manner; 

With regard to the lower extremitiel^ the thigh-bone articulates 
above with the hip-bone, and below with the leg-bone and the ro^ 
tula, or knee-pan. The leg, like the fore-arm, is compofed of two 
bones,. the tibia and fibula, which articulate with each other, and 
with the tarfal, or heel-bones of the foot ; and to thefe laft the me- 
latarfal bones, and thofe of the toes, are joined. 

From this outline, fome idea may be formed of the human fke- 
leton. The other parts of which our bodies are compofed fiiall be 
mentioned in the fame curfory manner. 

The mufcular part of the human fabric confifis of numerous 
bundles of flefliy fibres. Each bundle, or diftindt mufcle, is inclofed 
in a cellular membrane, by which means they may be raifed, or fe- 
parated from one another by the hand of the anatomift. They are 
inferted, by ftrong tendinous extremities, into the different bones of 
which the Ikeleton is compofed, and, 'by their contradtion and dif- 
tention, give rife to all the movements of the body. The mufcles, 
therefore, may be confidexed as fo many cords attached to the bones; 
and Nature has fixed them according to the moft perfedl principles 
of mechanifm, fo as to produce the fitteft motions in the bones or 
parts for the movement of which they are intended. 

The heart is a hollow mufcular organ of a conical lhape, 
and confifis of four diftindl cavities. The two largeft are called 
•ventricles^ and the two fmalleft auricles. The heart is inclofed in 
the pericardium^ a membranous bag, which likewife contains a quan- 
tity of water, or lymph. .This water lubricates the heart, and faci- 
litates all its motions. The heart is the general refervoir of the 

blood. 



l)loodi By the contra^ona and dilatations of this mufcle, the blood 
IS alternately thrown out of, and received into, its feveral cavities. 
When the heart contsafts, the blood is propelled from the right 
ventricle into the lungs through the pulmonary arteries, which, like 
a41 the other arteries, are furnifhed with valves that play eafilyipr- 
.ward, but admit not the blood to regurgitate toward the hearf. The 
blood, after circulating through the lungs, returns into the left ven- 
tricle of the heart by the pulmonary vein. At the fame inftant, the 
left ventricle drives the blood into the aorta, a large artery which 
fends off branches to fupply the head and arms. Another large 
branch of the aorta defcends along the infide of the back-bone, and 
detaches numerous ramifications to nourilh the vifcera and inferior 
extremities. After ferving the moft remote extremities of the bo- 
dy, the arteries are converted into veins, which, in their^ return to- 
ward the heart, gradually unite into larger branches, till the whole 
terminate in one great trunk called the vena cava^ which difcharges 
itfelf into the right ventricle of the heart, and completes the circu- 
Jation. 

Befide the heart, the thorax or cheft contains the lungs, or organs 
of refpiration. They are divided into five lobes^' three of which lie 
on the right, and two on the left fide of the thorax. The fubftance 
of the lungs is chiefly compofed of infinite ramifications of the tra- 
chea or windpipe, which, after gradually becoming more and more 
minute, terminate in little cells or veficles, which have a free jCom- 
xnunication with one- another. At each infpiration, thefe pipes and 
cells are filled with air, which is again difeharged by refpiration. In 
this manner, a circulation of air, which is neceflfary to the exiftepce 
of men and other animals, is conftantly kept up as long as I^fe tc- 
mains. • * h 
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The inftruments and procefs of digefiiQa fall next to be eonfider" 
«d. The ftomach is a membranous and mufcular bag fur^nifhed with 
two orifices : By the one it has a communication with the o^pba- 
gus, or gullet, and by the other with the bowels, which begin at the 
Aomach and terminate at the anus. In the Aomach and inteftines 
there are immenfe numbers of minute veflels called the 

moUths of which are conftantly open for the reception of the nutri- 
tious particles. After being moiAened and lubricated by the faliva, 
the food is received into the Aomach, where it is Aill farther diluted 
by the gaAric juice, which has the power of diffolving every kind 
of animal and vegetable fubAance. When the food has remained 
fome time in the Aomach, it is reduced to a grayiAi pulp, mixed 
with fome chylous or milky particles. The thinner and more per- 
fe£lly digeAed parts of the food gradually pafs through the pjflorus^ 
or lower aperture of the Aomach, into the inteAines, where they are 
Aill farther attenuated and digeAed by the bile and pancreatic juices. 
While the food is in this fluid Aate, it receives the denomination of 
£hyle, and is, continually abforbed by the mouths of the la<Aeal veins. 
Thefe veflTels arife, like net-work, from the inner furface of the in- 
teAines, pafs obliquely through their coats, and, running along the 
mefentery, unite, as they advance, into larger branches, and at laA 
terminate in the thoracic du£k, or general receptacle of the chyle. 
Befide the lafteals, there is another fyAem of veflels called lympha-^ 
tiCy or abforbent veins : They- are minute pellucid tubes, and gene- 
rally lie clofe to the large blood-veflfels. The lymphatics from all 
the lower parts of the body gradually unite a» they approach the 
thoracic du£k, into which they pour a colourlefs fluid by thretf or 
four large trunks j and the lymphatics from all the fuperior parts 
of the body likewife difcharge their lymph into the fame duft as it 
runs upward to terminate in the left fubclavian vein. By this cu- 
rious and beautiful machinery, the chyle and lymph, which confiA 
of the nutritious matters extraded from the food, enter the circU- 
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!jli^i«kb]^ ti^ tixdi «oatinar ‘ tile %et^« ^ T^^cireiiHI* 
bloiH], Ifil tli^ ttkbde^by viMeli tb^ quaritity of4t il eb^ 
Ifn^N^ljF* ’«t|r>b 7 freih of cbyle, arc t:ffe&» e^lnch; iii 

^Mne'meaK^ltb, cbrrcfpotrf’ ^hh'Oilt' idba# bf the xi^ fcmploj^* 
ed. ‘ The organs of generation exliibii a ftilltnore compiex ijjecf* 
inen of exqnifite B«t t^e machhxery employed^ with* 

out the aid of experience, coqM never fuggeft the moft diftant ide» 
Of the effect to be prbdttced. * - ■ ^ 

In the ma1e,.the oi^nrof generation confift of the teftes, the fo- 
iidari and the penis. The teftes are two glandular bodies 

which poffisfs the pow«“of converting the Mood, into femen. They 
are oiiginally formed and lodged in the abdomen ; and it is not till 
after birth that they commonly pafs into the groin, and frOm thence 
fall into the fcrotum, which h a tnafeular bag prepared for thciC fC* 
ception and defence. The teftes of the hedgehog and of fome other 
qqadmpeds remain in the abdomen during life. > Inftanccs of the 
&me kind fometimes happen in the human fpeoies. E^h teftieie is 
eomppfed of the fperbutic artery atid vein. The; blood paftea very 
flowly through the ipcroiati'c artery, aad produces an infinite- hum* 
bo: of coanrolutions in the fubftance of the teftkle^ where it depofits 
the t femen, fiyhich is take%. up by, the fememferous tubes. Thefi; 
tubes^f poke, afi^ an immecife number of circumvplit* 
t^#fbrin ;a ki«|id of ai^ndix to ttae|teftiele, commonly knpwli hy 
1^ term 'ptx tubes of the epidydymis, ai^ terminal 
ring In, an excretc«ry. dfi^ called vas dfeend toward the ah'* 

rimninid rings, and ^ttfit the femen in femiaal veficles, wbieti- 
a • . G ■ are; 


ia«etwo foft cimvoliited bodies fituated JIetwe^ tbe !w£tmn and bhad- 
detj attd unite at their lower extremity : From thefe refervc^ii'the fe» 
ihen is occaflonally difcharged through the Ibrnt canals which open 
into the urethra. The penis is a cavernous and fpungy fubftance 
perforated longitudinally by a canal called the urethra^ which^ by 
communicating with the bladder and feminal veilels, .anfwera the 
double purpofe of difcharging both the urine and iemen. 

With regard to the female organs, , the uterus and its appendages 
merit a principal attention. The uterus is a hollow mufcular body 
fituated between the re£lum and bladder, and, when not in an im- 
pregnated ftate, refembles a pear, 'with the thickeft end turned to- 
ward the abdomen. The entrance into the cavity of the uterus 
forms a fmall protuberance, which has been compared to the mouth 
of a tench, and from this circuraftanoe it has received the name of 
os tincM, The uterus is conneded to the fides of the pelvis by two 
broad ligaments, which fupport it in the vagina in a pendulous fitu- 
acion. From each4ide of the bottom of the uterus the two Fallo- 
pian tubes arife, pafs through the fubftance of the uterus, and ex- 
tend along the broad ligaments till they reach the edge of the pelvis; 
from whence they are refledted backward, and turning over behind, 
the ligaments, their extremities hang loofe in the pelvis. Thefe ex- 
tremities, becaufe they have a ragged appearance, are called jimhriat^ 
or morfus diaboli : Each Fallopian tube is about three inches long. 
Their cavities are at firft very fmall, but become gradually larger, 
like a trumpet, as they approach the fimbriae. Near the fimbriae 
of each tube, about an inch from the uterus, are fituated the ovaria, or 
twboval bodies, about half the fize of the male tefticle. They are co- 
vered with a prodtt£tion of the peritoneum, and hang bofe in the pel- 
vis. In their fubftance there are feveral minute veficlcs filled with lymph . 
The number of thefe veficles feldom exteeds twelve in each ovarium. 
In mature females, Uiefii veficles become exceedingly turgid ; and a 
3 yellow 
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T^tow^M^lum-graduailT' forms in one of them* which Increafes 
tUl its ioat difappears. It then changes into a hemifpherioal body 
called corpus luteum^ which is defcribed as being' hollow and con- 
taining within its cavity ^ery minute eggs, each of which, it is fup- 
pofed, naay be impregnated, and produce a foetus. After impreg- 
nation, one of thefe eggs, as we are informed by anatomifts, is ab- 
forbed by and palTes through the Fallopian tube into the uterus, 
where it is nourhhed till mature for birth. 

We lhall conclude this fubjc«St with a concife account of the in- 
ftruments of feniation. The organs hitherto defcribed convey no- 
thing more than the idea of an automaton, or felf- moving machine. 
But fenfation, or the perception of pleafure and pain, is effeded by 
organs of a peculiar kind. Thcfe organs are all comprehended un- 
der the general appellations of the brain and nerves, 

Belide the bones of the cranium, the brain is invefted with two 
membranes, called dura and pia mater^ becaufe they were fuppofed 
by the Arabians to be the fource of all the other membranes of the 
body. Under the denomination of brain are comprehended three 
diftin£t piarts, the cerebrum^ the cerebellum^ and medulla oblongata. 
The cerebrum is a foft medullary mafs, lituated in the anterior part 
of the ikull, and divided, by a portion of the dura mater, into two 
hemifpheres. It confihs of two fubdances, the cortical, which is 
greyilh, and the medullary, which is fofter, and of a very white co- 
lour. The cerebellum is divided into two lobes, and its fubftance is 
firmer and more compad than that of the cerebrum. It is likewife 
compofed of the cortical and medullary fubfiances. The reunion of 
the medullary fubftances of the cerebrum and cerebellum, at, the 
bafis of the ikull, forms the medulla oblongata^ of which the fpinal 
marrow is a continuation. The braiii of the human fpecies is pro- 
ptljpuom^y much larger than that of quadrupeds. 

G a 
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iii^d iTfHiQttl mafr(>w^ i^pp«M^to4>e atU 

ior bftrUm^nts c>f &n&tioQ*v l%e nei:^ tre, ia ’geaeraiy 
j<%)jeritioas^ thinidg, ineJaftic cdrda. But tbef dt£Ser fronueach other 
m iize, colour, alid confidence. From uumbCTlefs eiyperiments and 
^fervations, it is unquedionahle, that the nerves are .the inftrtii-, 
ments both of fenfation and of animal motion. But, how theie 
effeds are produced by the nervous influence is ii difcoyery ftill to 
be made. The inquiry, however, has given rife to feveral ingeni- 
ous conjedures and hypothefes. Some phyfioiogifts have maintain- 
ed, that the nerves are folid cords, which may be divided into an 
infinite number of minute filaments ; and that, by the vibrations of 
thefe cords, the various impreflSons and modifications of feeling are 
conveyed to the brain. Others, with more plaufibility, have fup- 
poCed, that the nerves are aflemblages of fmaTl tubes j that a fub- 
tile fluid, fomctimes called animal fpiritSy is fecreted in the brain and 
fpinal marrow ; and that by the influence or motions of this fluid 
all the ienfations of animals are tranfmitted to the. fenforium, or ge- 
neral, repofitory of ideas. But it is needlefs to dwell upon a fubjed 
covered with darknefs, and which all the efibrts of human powers 
will' probably never bring to light. 

Anatomifts have defcribed forty pair of nerves. Ten of them 
proceed from the medulla oblongata of the brain, and thirty from 
the fpinal marrow. Thefe nerves, by fending oflF innumerable ra- 
mifications, are diftributed, like a net-work, over every part of the 
body, till they terminate, in the form of minute papillae, upon the 
fkin. That the nerves are the immediate inftfuments of fenfation, 
as well as of mufcular motion, has been proved by a thoufand un- 
controvertible experiments. When the trunk of the fciatic nerve 
is cut, the thigh and leg on that fide i.hiflantly lofe all motion, 'and 
all fenfe of pain, below the incifion, and neither time nor art can- 
everreftore thcNpoWerof feeling or of moving. But the. parts be-. 

tween 
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tbe hidfioa and the %inal marrow, winch is a jcoodmi^ion 
^‘ thehraia^ remin their ufual degrees both of motion and of fen*- 
iaCion, From this experiment, it is evident, thst the neryes are the 
Organs by which fen&tton>and motion are effeded, and that, for 
Aele important purpoies, an uninterrupted connexion between any 
particular nerve and the brain, or fpinal marrow, is indirpenlible. 

This Iketch of the' human fabric requires an apology to anatomi- 
cal readers, who muft be fenfible of its many imperfedlions. To 
perfons who have not lludied that curious and ufeful fcience, I ima- 
gined a general view of the ftru^ure of man, if properly compofed, 
might enable them to acquire more dihinff ideas of the many feem- 
ing deviations from the common plan obferved by Nature in the 
formation of the inferior and more imperfect animals. 


OF THE STRUCTURE OF QUADRUPEDS. 

Having delineated the ftrudure and organs of the human fpecies, 
it is worthy of remark, that the intellect, or fagacity, of inferior 
animals augments or diminifihes in proportion as the formation of 
their bodies approaches to, or recedes from, that of man. Quadru- 
peds, accordingly, are more intelligent than birds ; the fagacity of 
birds exceeds that of fifhes } and the dexterity and cunning of fiih- 
es are fuperior to tbofe of moft of the infeCt tribes. The fame gra- 
dation of mental powers is exhibited in diOerent fpecies of the fame 
clades of animals. The form of the ©rang outang makes the near- 
ed t^pproach to the human ; and the ^rts he employs for his defence, 
the actions he performs, and the fagacity he difcovers, are fo afto- 
nifiting, that fome philofbpherS have confidered him as a real hu- 
ipap being in the debafed ftage of fociety. Next to the orang 

outang, 
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organs of the dlfiereot fpe^i«j» of ape^ andrinookeys havo 
the greateft refembiance toihofe of man i and their powers of iini* 
tation, their addrefs in procuring; their focMl, and in managing their 
youpgt their ingenuity, and their .iagac’iQus manners, have contri- 
buted to the amufement, and excited the admiration; of mankind ia 
all ages and nations. The fame relation between form and intelled; 
may be traced in the dog, the cat, the fow, the hotfe, the iheep, and 
the other fpecies of quadrupeds. 

With regard to the general ilrudure and figure of quadrupeds, a 
great variety is exhibited in the different kinds. But, when,exa- 
mined in detail, it is apparent, that they, as well as man, are all 
formed upon one primitive and general defign. Befide the organs 
of fenfation, of circulation, of digeftion, and of generation, with- 
out^which mofl; animals could neither fubfifl: nor multiply, there is, 
even among thofe parts that chiefly contribute to variety in external 
form, fuch'a wonderful refemblance as neceflarily conveys the idea 
of an oiiginal plan upon which the whole has been executed. For 
example, when the parts conffituting a horie are compared with the 
human frame, inflead of being ftruck with their difference, we are 
afioniflied.at their Angular and almofi perfect refemblance. Take the 
ikeleton of a man, fays Buffon, incline the hones of the pelvis; 
ihorten thofe of the thighs, legs, and arms ; join the phalanges of 
the fingers and toes ; lengthen the jaws by fhortening ^he frontal 
bones; and, laflly, extend the fpine of the back. This ikeleton 
would no longer reprefent that of a man : It would be the Ikeleton 
of a horfe. For, by lengthening the back-bone and the jaws, the 
number of the vertebrae, ribs, and teeth, would be increaied ; and 
it is only by, the number of thefe bones, and by the prolongation, 
contraftion, apd jun^ion of others, that the Ikeleton of a horfe 
differs from that of a man. The ribs, which are efl^ntial to the fi- 
gure of animals, are found equally in mfo, m qpadrupedsy, in birds, 

in 
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Hi ^ihes, and even in the turtle. The foot of the horfe, fo appa»" 
itntly didefent from the hand of a man» is coMpofed of limUar 
bones and, at the' extr^ity of c^ch finger, we have the fame fmall 
bone, refembling the thoe of a horfe, which bounds the foot of that 
animal. Raife the ficeletons of quadrupeds, -from the ape*kind to 
the moufe, upon their hind-legs, and compare them with the Ikele- 
ton of a nian, the mind will be inftantly (truck with the uniformi- 
ty of (truiture and defign obfervcd in the formation of the whole 
group. This uniformity is fo conftant, and the gradations from one 
fpecies to another are fo imperceptible, that to difcover the marks 
of their difcrimination requires the mo(t minute attention. Even 
the bones of the tail will make but a flight impreflion on the obfcr- 
ver. The tail is only a prolongation of the os coccygis^ or rump- 
bone, which is (hort in man. The orang outang, and true apes, 
have no tail ; and, in the baboons, and feveral other quadrupeds, 
the tail is exceedingly (hort. Thus, in the creation of animals, the 
Supreme Being feems to have employed only one great idea, and, 
at the fame time, to have diverfified it in every polfible manner, 
that men might have an opportunity of admiring equally the mag- 
nificence of the execution and the fimpHcity of the defign. 

In quadrupeds, as well as in man, the bones are connedcd by ar- 
ticulations and membranes j and the different movements of thefe 
bones are performed by the operation of mufcles. The number, 
difpofition, and form of the mufcles, with a few exceptions arifing 
from the figure and dellination of parts peculiar to particular ani- 
mals, are nearly the fame in men and in quadrupeds. The circula- 
tion of their blood, the fecrctiou of their fluids, and the procefs of 
digeftion, are carried on by organs perfedly fimilar to thofe of the 
human body. In the external covering, a fmall difference takes 
place, t^adrupeds are furniflbcd with a thick covering of hair, or 
wool, to defend Acm from the injuries of the weather. Being 

deftitute 
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b 7 'igivk% them a co^iof hu7i 'whMll vatin iii thti^&efa no*, 
dbtdiiig' to the feafon of the year aad^ die difference of elknate. . lo 
Raffia, Lapland, Kaimicfaatka, 'and «U ; the northerta fe|^na,;tlie 
fnrs of anitnak are very tl^k and warm.. . But, in Turkey, Jy&i^ 
and the fcutbern parte of Afia and America, moft quadrupe4s are 
thinly clad, and fome of them, as the TurkUh dog, are totally de* 
'ftitute of hair. . 

The fkin of quadrupeds is difpofed nearly in the fame manner aa 
the human, only it is more elafiic. Immediately undet the 
there is a thin mufcular fubftance, called patmiculus camojus^ which 
is common to all quadrupeds, except the hog and armadillo kinds. 
This fubftance, which is peculiar to quadrupeds, chiefly covers the 
trunk, and, by fuddenly lhaking and ihrivelling the flein, enables 
diefe animals to drive off infects, or otheir offenfive bodies. 

The lubflance of the nerves, or organs of fenfation, is the lame 
in the quadruped and in man. They originate from the brain and 
fpinal marrow, and are dillributed over all the internal and external, 
parts of the body, in the lame manner as in the human frame. 

Thus it appears, that, in general ftrudture and organization, the 
brute ^creation is nearly allied to the human fpecies. Some differen- 
ces, however, merit attention ; becaufe a flight variation in ftrudlure,. 
efpecially of the' internal organs, is often accompanied with, great 
divcrfitics. in difpofitiona, food, and, manners. 

Some animals fee4 upon flelh^ others upon vegetables,. and others 
i|pba a mixture of bqth», The dHpofltions of fome fpecies are fierce ;; 

, their, manners, .convey to us the ideas of cruelty and (^hai'ba9 
The 'cll%pnttona and. manners of o^er J^eies are. foft and 

placid;, 
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and cxdte ii! us ideas of mildneis, complacency, and inno* 
fMAco* The ferocity of the tyger and hyaena forms a perfcdi con- 
tfaft to the gentlenefe and inoffeniive bdiaviour of the iheep and 
the ox. This oppoiition of manners has given cife to the diftindton of 
animals into rapacious and mild, carnivorous and herbivorous. In 
the ^ud'ure of thefe animals,' whofe charaders are fo oppofite, fome 
differences have been difcovered, which indicate the intentions of 
Nature in forming them, and fully juftify the feeming cruelty of 
their condud. 

In all the carnivorous tribes, the ftomach is proportionally fmaller, 
and the inteftines lhorter| than in thofe animals which feed upon ve- 
getables. As animals of the former kind live folely on fleih, the fiiort- 
nefs and narrownefs of their inteftines are accommodated to the na- 
ture of their food. Animal food is more eafily reduced to chyle, 
and becomes fooner putrid, than vegetable. Of courfe, if its juices 
were allowed to remain long in the inteftines, inftead of nourifliing 
the body, they would produce the moft fatal diftempers, Befide 
this accommodation of the inteftines to the nature of their food, 
carnivorous animals are furniftied with the neceflary inftruments 
for feizing and devouring their prey. Their heads are roundifti, 
their jaws ftrong, and their tulks very long and fliarp. Some of 
them, as the lion, the tyger, and the whole cat-kind, are provided 
with long retradile claws. Thus both the internal and external 
ftrudture of this clafs of animals indicate their deftination and man- 
ners; The rapid digeftion of their food is a confequence of the 
fitength and ftiortnefs of their inteftines ; and the intolerable cra- 
vings of their appetite neceffarily create a fiercenefs and rapacity 
of difpofttion. Nothing, lefs than blood can fatiate them. Their 
cruelty, and the devaftation they make among the weaker and more 
timid tribes, are eiPt&a refulting folely from the ftrudure and organs 
#ilh which Nature has thought proper to endow them. Hence, If 
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thing reprtshenrfihle hi the mentiete an^ tli^iefitiotiA of 
tetnivordUB animals, Nature alone is^to hlaiiie ; for all their aifiiotis 
are determined by the irr<^(lible ifnphlfes of theif organization. Bht, 
even in this feemragly cruel arrangement. Nature muft not be raihly 
accufed. When we come to treat of the hoftilitieB of animals; I 
hope to be able to fhovir, that Nature, in the formation of rapacious 
creatures, has a£ted with her ufual wifdom, and that beings of this 
kind have their ufcs in the general fyftem and oeconomy of the 
univerfc. 

As to the herbivorous tribes, or thofe animals Which feed upon 
grain and herbage, a flight variation of organs produces the greatefl; 
efiedks upon their difpofltion and manners. The inteilines of this 
tribe are very long, capacious, and convoluted. Vegetable food, 
eljiecially herbage, contains a fmaller quantity of nutritive matter 
than the iflefli of animals ; neither is it fo eafily reduced to chyle. 
A larger quantity, therefore, as well as a longer detention in the fto- 
ihach and inteftines, is necefTary for the nourifhment of thcfe crea- 
tures. Several quadrupeds comprehended under this order rumi- 
nate or chew the cud. Thefe are furniihed with no lefs than four 
ilomachs. The food, after mafticaiion, is thrown into the firft 
llomach, where it remains fome time j after which, the animal for- 
ces it up again into the mouth, and gives it a fecond chewing. It 
is then fent diredily into the fecond ftomach, and gradually pafles 
into the third and fourth ; and, laftly, it is- tranfmitted through the 
convolutions of the tnteftines, and the dregs, or faeces, are thrown 
out of the body. By this machinery, herbivorous animals artf e- 
riabkd to devour large quantities of vegetable aliment, to retain it 
long in thdlf 'bowels, aiid confeqoemly' to extm^l front it nutritive 
tnatter fufficiem for their growth, fapport« and muitipUcation» Here 
the qoantky oompenflites the quality of the imtrimeot. ' ' 
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It that the horfe^ the afs^ the hare, aod.fome other atit- 
imJa which live upon herbage aad grain, have only one ftomach. 
But, though the horfe and afs have one ftomachQhly,^ their inteftinea 
ai«, furnifhed with facs or pouches fo large, that they may be com- 
pared; to the launch of ruminating animals; and hares, tabhits, the 
Guiney«pig, &c. have blind guts fo long and capacious, that they 
are equivalent to a fecond ftomach. The hedgehog, the wild boar, 
the fquirrel. See. whofe ftomach and inteftines are of a mean capa- 
city, eat little herbage, but live chiefly upon feeds, fruits, and roots, 
•which contain, in fmall bounds, a greater quantity of nutritive mat- 
ter than the leaves or ftems of plants, 

, , The external form of herbivorous animals, like that of the rapa- 
cious, is accommodated to their difpofttions and the oeconomy they 
are obliged to obferver. That they might be enabled to reach the 
furface of the earth with eafe, the legs of the larger Idnds are pro- 
portionally ftiort ; their head and neck long ; and the mufcles and 
tendons of the neck*are endowed with prodigious ftrength. With- 
out thefe peculiarities of ftruilure, they could not fupport the prone 
pofture of the head in the tedious operation of browfing large quan- 
tities of herbage. The arrangement and form of their teeth likewife 
indicate the deftination of the ruminating tribes. They have no 
cuttidg teeth in the upper jaw ; and they are totally deprived of 
tufks, or canine teeth. This laft cirmimftance, joined to their want 
of claws, Ihews that they are not intended to- prey upon other ani- 
mals. Horns are the only weapons of defence with' which they are 
provided. From the nature of their food, therefore, and the inter- 
nal and extexfud configuration of their bodies, it is evident, that a^ 
nitnals df tlni^de^iption muft be humble in their deportment and 
mild in their difpofitibn. This order of animals, accordingly, have 
uniformly been cidebrated for gentlenefs of manners, fubmifllon, and 
timidity. Man has availed bimfelf of thole difpofitions, by reducing 
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wlid« of 4bt« tribe to a dooi^t Hate^ ABut, iii<tll tli» 
glSi^ioiifneift 'and tra£bi>ilitf of^' temper, the ahiihala thesis 

fiiivea b&ye no merit. ; Their motions and anions are nece^&ff re- 
Adts of the organs which liacure has beftowed on jthem* lt< is 
vious, therefore, that the diverfity of taftes and difpofmoiu eidiibited 
by different animals, arifes not folely from any fuperior agreeable- 
nelh of particular kinds of food to their palates, or to a peculiar^ias 
of their minds to benevolence and peace, but from a phyiical caufe 
depending on the ftrudure of their bodies. 

From vrhat has been advanced, it follows, that man, whofe ffo- 
mach and inteftines are proportionally of no great capacity, could 
not live upon herbage alone. It is an ihconteftible fadt, however, 
that he can live tolerably well upon bread, herbs, and the fruits, 
roots, and feeds of plants j for we know whole nations, as well as 
particular, orders of men, who are prohibited by their religion from 
eating any animal fubftance. But thefe examples are not fufBcienc 
to convince us, that the health, vigour, and multiplication of man- 
kind would be improved by feeding folely upon pot-herbs and bread. 
Befides,' his ftomach and inteftines are of a mean capacity between 
thofe of the carnivorous and herbivorous animals. • From this cir- 
cumlbince alone we are warranted" to conclude, that Nature intended 
him to feed partly on animal and partly on vegetable fubffances ^ 
And daily experience teaches us, that men fed in this manner are 
larger, ffronger, and more prolific, than thofe who are confined to a 
vegetable diet.^ If man bad no other iburcei of fuperiority over, the 
other afilmals thanthofe which originate from the ftrudure of his bo- 
dy, his- dilpofitions ought to be amedium bet ween>^ thofe of the carnU 
vorous and fnnhiyorocUi tribes. When cOnfidered nusmly; as an ani« 
mal, this apt^tato be really ‘the calc. Vulgar and ualnfb]rmed:m«n. 
When pamper^ with a Variety of animal food, are much metreielio- 
krie, fietck^ &nd eniel iaiheir than thofe who fite^eliiefiy 
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ewsre^tiAles* Ibod heata the^blood, and jnakea H ibirevkte 

In this fituatbn, erer^ o^bls of exciting 

apftetilt’ or {^afiion operates with redoubled forces ;The wjtak mind 
fields to- the, impulfe, and gives vent to tyer^t ipeoks of outrage 
whkk'cai»idebafe human nature^ . > : 

In the formation of his body, man has &me advantages over par? 
tkular animals* But thefe advantages are inconfiderable, and none 
of them, perhaps, are peculiar to the fpecies. The Ilruditure of all 
animals is nicely adjufted to their deftinatioh, and the ftation they 
occupy i» the general fcale of Being. The body of roan is ere£t, 
and his attitude is faid to be that of command. His majeftic de* 
portment, and -the hrmnefs of his movements, announce the fuperio* 
rity of his rank. His arm$ are not mere pillars for the Xupport of 
his body. His hands tread not the earth ; neither do they lofe, by 
frifiloa and preflure, that txquifue delicacy of feeling for which. 
Nature had originally intended them. His arms and baiuls, on the 
contrary, are formed for purpofes of a more noble kind. They are 
defined for executing the commands of his will, for laying hold of 
bodies, for removing obftacles, for defending him from injuries, and 
for feizing and retaining objects of pleafute. The features of this 
pid:ure are exa£fc delineations ; but they are not the exclufive pri- 
vilege of man. The orang outang walks ered, and he derives equal 
advantages front' this hands and ^rins as the human fpecies. Some 
fqteskaveTikewife the power of walking ereA, with the additional 
faculty of employing their bands and arms as legs. They cap walk,, 
nm^ or -leap, by the roftrumentality either of two^or of four extre- 
mities j as thdr fituation or hecefltties may require. |t is not, there* 
the fkhsricof.man^s body, that edticles him to claim a fuperio- 
jiity over the other euimals. The formation of their bodies i|i ad- 
jofte<| with equal fymmetry and.perfe^ion to the tl^y hold in 
^igeueral fyftem oCaium Many Af them ei^cel us in magr 

nltude, . 






f^ftaeis, and. dpx^nfji; i^.p^lkulAT nx^vemei^ 
fare often mqre acufej tbey/eize their pre/, or prpeur 
and feeds of trees, with more fi^ciJity then, man 
Hroitcd.to, ,o,f.hift,animaIt nature.. . Hence tim grea 

fpiu-ce of map’s ruperiority over the brute creapon nmft h© 4erivef 
from, his menjal faculties alpne. Brutes enjoy the fame inftinas 
the> fame appetites, and the &me propenfities, as , appear in the con* 
ftitution of the human mind., But the inftinias of brutes, though 
they are exerted with grea.t certainty and precifion, are much cir- 
cuhiicribed with regard to extenfion and improvement. Like nmn. 
they derive advantages from experience. But the conclufions they 
draw fropi this fource are always feeble and extremely limited 
Neither do they polTefs the inehimable faculty of tranfmitting the 
knowledge acquired by individuals from generation to generation. 
By means of their fenfes, they lesu'n to didinguiih their enemies, or 
hurtful objet^s, at? a diftance ; and theyknow how to avoid them. 
Experiepoc> teaches tliem to diferiminate objefts of pleafure from 
thofe of pain j and they adi according to the feelings excited by 
thefe obje<^8. ' Some animals can even accommodate their infiindis 
to particular circumftauces and fituatiohs. The feelings of brutes 
are often more exquillte than ours. They have feniktions; but 
their faculty of comparing them, or of forming ideas, is much cir- 
curalcribed. A dog or a monkey can imitate fome human adlions, 
and are capable, of receiving a certain degree of inftrudion. But 
their progrefs foon (lops : Nature l}as fixed the boundaries of men> 
tal as well as of • corporeal powers. ; and thefe boundaries are as va- 
rious as, the number of diilindl fpecies^ wonder is equally exy 

cited hy the fagacity of fome animals, and by . tbeilupidif^y of otbers., 
l^is gradfuiop of piental facdlUca origmat»,^icpm;ijhe, number pr 
pape^ of anfiindis be^wed on particular ipe^s, jeuned to, the 
gj^ter,,or fmaUer of extendir^ or modifying theihJmPn^i 

bjSfl^J?!erifnQe .pad jBndowpd.,.whh^^ 

I number 
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6f inftlnas’ tfeflu aniitttfi. jr 

riiit,'!fc««rcvei-, Hoee not ptoc&ed from nbh tdiirceWdnk. Man &njdfs 
iijr&itd every other aoimal the'factilty of ext&ndilig, improving, and 
i^itt^ying the different rnftindts he has received from NatUire. It is 
Me facuky which enables him to compare his feelings, to form 
*dea8,^and to reafon concerning both. The bee makes cells, and the 
seiVer conflmds habitations of clay. The order of their archi- 
edlnre, however, is invariably the fame. Man likewife builds 
ionfes: But he is not forced, by an irrefiftible inftinft, to work 
always on the fame plan. His habitations, on thceOntrary, vary 
With the fancy of the individuals who defign and conftrudt them. 

Upon the whole, the dignity of man's rank depends not upon 
the ffrudlure of his organs. It is frbm the powers of his intellcdt 
alone that he is entitled to claim a fuperiority over the brute crea- 
lion. Thefe powers enable him to form ideas, "^to abftradt, to rea- 
fon, to invent, and to reach all the heights of fcience and of art. 

^ The remarks formerly made are applicable to quadrupeds in ge- 
neral. But, before'concluding this branch^f the fubje^t, we fliall 
point out a few peculiarities in the ftruCture of particular fpecies. 

Befide the four llomachs Common to ruminating animals, the ca- 
mel and dromedary have a fifth tWg, which ferves them as a refer- 
voir for holding water. This hag is capable of containing a very 
laige quantity of that neceflary element. When the camel is thir- 
ty, and has occafion to macerate his dry food in the operation of 
mmkiating, by a fimple coniradion of certain mufcles, he makes 
part of this Wlter afeend into his ffomacb,' nr even aa hijgh as the 
Thii conftruftion ensMes him to travel fi*, eight, 
twelve days id the fandy defarts,* Without drinking) and to 
a water, which teaaaiils lathe 
' refervoir 
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%|phlch',, arp, ,iii4i^ipf^le)lii, . cfpnj^ti^. wb^^, we,^ '^kai .-elfuj^jit 

''dan. diftabl.-nsa^y 


days tihe*.'firu4iare -of 

th4f ff|||i^05l|dsi.|^^ ,yj9g^t^lc diet,v,ap4 

^e ii^. d^ij}^ and |ge8(le|i<4 *clmai£Urife the 

who^^jjX^Qatb^ FjpiQ , ^ addidpil p£<.f #th bag, pr re- 

fervctti^^ the receptiopjaad pwlcryat^^ of water, , we ihould eacp^ 
to find 4|ittKte peicuHarity of difpofitidn. In this conjedure we are 
itot deceived. , Qf afi animals which man has Aibjugated, thppttpijel 
and^omc^ery are theimoft ahje^ fiaves. With iocrpiible patience 
and fubmifih;^ ti^y the Introiogiatids of Africa and Arabia, 

carrying ibo*4eos of atnaaing weight. .|n|iead,pf difcoveriog fymp- 
tpmspf rik^anc^ fptmianpn^y Up,^^n pn thph: kn^i^s fill 
^tfaidlr luji^kr. , Arabia^ .and.^?hte partSjOf 

Both 

hic<^y,adapted;to the 
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they can perform a journey of fifty leagues into the defert, whitU 
cuts off every approach from their enemies. All the armies in the 
world would perifli in purfuit of a troop of Arabs. An Arab, by the 
affifiiance of his camel, furmounts all the difficulties of a country 
which is neither covered with verdure, nor fupplied with water. 
Notwithftanding the vigilance of his neighbours, and the fuperiori- 
ty of their ftrength, he eludes their purfuit, and carries off, with 
impunity, all that he ravages from them. When about to undertake 
a depredatory expedition, ati Arab makes his camels carry both his 
and their own provifions. When he reaches the confines of the 
defert, he robs the firft paffengers who come in his way, pillages the 
folitary houfes, loads his camels with the booty, and, if puwfued, he 
accelerates his retreat. On thefe occafions he difplays his own talents 
as well as thofe of the camels. He mounts one of the fleeteft, con- 
du(fls the troop, and obliges them to travel day and night, without 
almoft either flopping, eating, or drinking j and, in this manner, he 
often performs a journey of 300 leagues in eight days. 

Another order of quadrupeds deferves our notice. TTiofe which 
have been diftinguifhed by the appellation of amphibious, are ca- 
pable of remaining a long time under water. They live chiefly up- 
on filhes, and, without this faculty of continuing a confiderable time 
under water, they would be unable to procure their food. To this 
fribe belong the fcal, the walrus, the manati, the fea-lion, &c. The 
feal and walrus are more nearly allied to land-quadrupeds than to 
th^ cetaceous animals ; bccaufe they have four diftindt legs, though 
nothing but the feet projedt beyond the Ikin. The toes of the feet 
are all connected by membranes, which enable thefe animals to fwim 
in queft of their prey. They differ from terreflrial quadrupedsr by 
the fingular faculty of living with equal eafe cither in air or in wa- 
ter. This peculiarity of oeconomy^nd manners prefuppofes the 
deceffity of feme deviation from the general ftru^lure of quadru- 

I peds j 
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peds ; atid Nature has accomplilhed this purpofe by a very .Etnple 
artt^ce. 

In man, and in all land^quadropeds, the lungs of the foetus have 
no motion^ and receive no more blood than is requifite for their 
growth and nourilhment. But, immediately after birth, the young 
ai|imals refpire, and the whole mafs of blood circulates through 
their lungs. To carry on the circulation in the foetus ftate, another 
paflage was neceflary. The blood in the right auricle of the heart, 
inflead of palling into the pulmonary artery,, and, after circulating 
through the lungs, returning into the left auricle by the pulmonary 
vein, pai}|s direftly from the right to, the left auricle through an 
aperture called the foramen ovale^ which is Atuated in the partition 
of the heart that feparates the cavities of the two auricles. By this 
contrivance, the mafs of blood, without deviating into the lungs, 
enters the aorta, and is diftributed over every part of the body. In 
man, and the other terreftrial animats, the foramen ovale of the heart, 
which permits the foetus to live without refpiration, clofes the mo- 
ment after birth, and remains fhut during life. Animals of this 
conftrudtion can neither live without air, nor remain long under 
water, without being fuffbcated. 

But, in the feal, walrus, and other amphibious animals, the fora- 
men ovale continues open during life, though the mothers bring 
forth on land, and refpiration commences immediately after birth. 
By means of this perpetual aperture in the feptum or partition of 
the heart, which allows a dired communication of the blood from 
the vena cava to the aorta, thefe animals enjoy the privilege of re- 
fpiring, or not, at their pleafure. 

This Angularity in the Arudure of the heart, and the confequent 
capacity of living equally on land and in water, muft nece&rily 

producff 
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proditee Tome peculiarities in the manners and difpofitions of am" 
phibious animals. The feal, accordingly, whofe hiftory is beft 
known, may be confidered as holding the empire of the filent ocean. 
To this dignity he is entitled by his voice, his figure, and his intel- 
ligence, which render him fo fuperior to the fifhes, that they feem 
to belong to another order of beings. Though his oeconomy be 
very different from that of our domeftic animals, he is fufceptible 
of a fpecies of education. He is reared by putting him frequently 
in water. He is taught to give a falute with his head and his voice. 
He approaches when called upon. His fenfes are equally acute as 
thofe of any quadruped; and, of courfe, his fenfations and intelledl 
are equally aftive. ‘Both are exhibited in the gentlendfs o/ his 
manners, his focial difpofitibn, his affedion for the female, his an- 
xious attention to his offspring, and the expreffive modulation of 
his voice. Befides, he enjoys advantages which are peculiar to him. 
He is neither afraid of cold nor of heat. He lives indifferently on 
herbs, fleCh, or fifli. He inhabits, without inconvenience, water, 
land, or ice. When affiftance is neceflary, the feals underftand and 
mutually aflift one another. The young diftinguifli their mother 
in the mid ft of a numerous troop. They know her voice; and, 
when flie calls, they never fail to obey. 

Before difmifling this branch of the fubjed, the elephant muft 
not be pafled over in filence. His flrudure is uncommon, and fo 
are his talents. The elephant is the largeft and moft magnificent 
animal that at prefent treads the earth. Though he daily devours 
great quantities of herbage, leaves, and branches of trees, he has 
but one ftomach, and does not ruminate. This want, however, is 
fupplied by the magnitude and length of his inteftines, and parti- 
cularly of the colon, which is two or three feet in diameter by fif- 
teen or twenty in length. In proportion to the fize of the elephant, 
his eyes are verjr fmall ; but they are lively, brilliant, and capabfe 
• I 2 of 
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6f a pathetic expreffion of fentimtfnt. He turns tHem ilovriy, and 
il^UH uitldnefs, toward his mafter. When he fpeaks, the animal rc- 
^rds him with an eye of friendlhip and attention. He feems to 
reflect with deliberation, and never determines till he has examined, 
without pafilon or precipitation, the' orders which he is dellred to 
obey. The dog, whofe eyes are very expreffive, is too prompt and 
vivacious to allow us to diftinguifh with eafe the fuccelTive (hades 
of his fehfations. But, as the elephant is naturally grave and mo* 
derate, we perceive in his eyes the order and fucceffion of his 
thoughts. His ears are very large, and much longer, even in pro- 
portion to his body, than thofe of the afs. They lie flat on the 
head, ani are commonly pendulous j but he can raife and move 
them with fuch facility, that he ufes them as a fan to cool himfelf, 
and to defend his eyes from duft and infefts. His ear is likewife 
remarkably fine j for he delights in the found of mufical inftru- 
xnents, and moves in cadence to the trumpet and tabour. 

But, in the ftruflure of the elephant, the moft Angular organ is 
his trunk or probofeis. It is compofed of membranes, nerves, and 
mufclcs; and it is at once an inftrument of feeling and of motion. 
The animal can not only move and bend the trunk, but he can 
contradf, lengthen, and turn it on all (ides. The extremity of the 
trunk terminates in a protuberance that ftretches out on the upper 
fide in the form of a finger; by means of which he lifts from the 
ground the fmallcfl: pieces of money; -he fclcfts herbs and flow- 
ers, and picks them up one by one ; he unties the knots of ropes, 
opens and (huts gates by turning the keys or pufhing back the bolts. 
In the middle of this protuberance or finger, there is a cavity in the 
‘form of a cup, and, in the bottom pf the cup are the apertures of 
the two organs of fmelling and refpiration. This hand of the ele- 
phant polTefles feveral advantages over that of the |iuman. It is 
mote flexible, and equally dexterous in laying hold of objefls. Be- 

fides, 
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he has hts nofe in his hand, and is enabled tp combine the 
power oC bis lungs with the aftion of his finger, and to attrad fluids 
fay a ’Rrong fusion, or to raife heavy bodies by applying to them 
the edge of his trunk, and making a vacuum within by a vigorous 
infpiration. Hence delicacy of feeling, acutenefs of fmelling, faci- 
lity of movement, and the power of fudion, are united at the extre- 
mity of the elephant’s trunk. Of all the inftruments which ^Nature 
has bcftowed on her moft favourite productions, the trunk of the 
elephant fcems to be the moft complete, as well as the moft admi- 
rable. It is not only an organic inftrument, but a triple fenfe, whofe 
united funfliions exhibit the effeCls of that wonderful fagacity' which 
exalts the elephant above all other quadrupeds. He is not fo fub- 
jeCt, as fome other animals, to errors of vifion ; becaufe he quickly 
rectifies them by the fenfe of touch ; and, by ufing his trunk as 
a long arm, for the purpofe of touching remote bbjeCis, he acquires, 
like man, clear ideas of diftances. But other animals, except fuch 
as have a kind of arms and hands, can only acquire ideas of diftan- 
ces by traverfing fpace with tlicir bodies. Delicacy of feeling, the 
flexibility of the trunk, the power of fuCtion, the fenfe of fmelling, 
and the Ifangth of the arm, convey ideas of the fubftance of bodies, 
of their external form^ of their weight, of their falutary or noxious 
qualities, and of their diftances. Thus, by the fame organs, and by 
a iimultaneous ad, the elephant feels, perceives, and judges of fevc- 
ral things at one time. It is by virtue of this combination of fen- 
fes and faculties in the trunk that the elephant is enabled to perform 
fo many wonderful adions, notwithftanding the enormity of his. 
mafs* and the difproportions of his form. The thicknefs and rigir 
dity of his body ; the (hostnefs and ftiffnefs of his neck ; the finall- 
nefs of his head ; the largenefs of his ears, nofe, and tufks ; the mi- 
nutenefs of his eyes, mouth, genitals, and tail; bis ftraigfit, clurafy, 
and almoft inflexible limbs ; the ihortnefs and fmallnefs of his feet ; 
the thicknefs and callofity of his fkin ; all thefe deformities are ihe 


more- 
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more obvious, and difageeable, becaufe they are modelled on a large 
(cale. and moft of them are peculiar to the elephant. 

From this fingular conformation, the animal is fubjeded to many 
inconveniencies. He moves his head with difficulty, and cannot 
turn back without making a large circuit. For this reafon, the hun- 
ters attack him behind, or On the flanks, and avoid the efiedls of 
his rag*e by circular movements. He cannot (eize any objeA on the 
ground with his mouth, becaufe his neck is too flifF to allow his 
head to reach the earth. He is therefore obliged to lay hold of his 
food, and even of his drink, with his nofe, and then convey them 
to his mouth. It is likewife a confequence of this (IruiEture, that 
the young elephants are faid to fuck with their nofe, and afterwards 
pour the milk into their gullet. 


OF THE STRUCTURE OF BIRDS. 


From the figure and movements of the feathered tribes, ffiould 
be led to imagine that the ftrudlurc of their organs was extremely 
different from that of quadrupeds. Their oeconomy and manner of 
living required fomc variations in their frame. But thofe variations 
are by no means fo many or fo great as might be expedled. Inftead 
of hairs, their bodies are covered with feathers, which, befide the 
beautiful variety of their colours, protefk this clafs of animals from 
the ajlTaults of rain and cold. They have only a couple of legs; but 
Nature haj} furnifhed thein with two additional inftruments of mo-^ 
tion, by which they are enabled to rife from the furface of the earth, 
and to fly with amazing rapidity through the air. The wings are 
jt.riiculated with the breaft-bone, and their motions are performed by 
mu|cle8 of remarkable ft];:sngtb. Many, birds are continualiypaffing 

through 
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through hedges and thickets. To defend their eyes, therefore, from 
external injuries, as well as from too much light when 6ying in op- 
polition to the rays of the fun, they arc furnilhed with a membrane 
called membrdna niSiitans^ which, like a curtain, can at pleafure be 
drawn over the whole eye. This covering is neither opaque nor 
pellucid ; but, being fomewhat tranfparent, it allows as many rays to 
enter as render any objedl juft vifible, and enable them to dired their 
progrefs through the air. It is by the inftrumenlality of this mem- 
brane that the eagle looks at the fun. The feathers of all birds arc 
inferred into the fkin in fuch a manner that they naturally lie back- 
ward from the head ; and allow the rain |o run ofi' their bodies, and, 
by turning their heads in oppofition to the wind, prevent the wind 
from rumpling their feathers and retarding their flight. Befide this 
provifion, the rump of birds terminates in a large gland, which fe- 
cretes an oily fubftance. When the feathers are too dry, or any way 
difordered, the animals fqueeze this gland with their bills, extrad the 
oil, and with it they befmear and drefs the feathers. By this means 
the admiflion of water is totally prevented. Birds have no feparate 
ribs ; but the breaft-bone, which is very large, joins the back-bone, 
and fupplies their place. 

With regard to the external figure of birds, the form of their bo- 
dies is nicely adapted to their manners- and the mode of life they are 
deftined to purfue. By ftriking the air. with their wings, they move 
forward in that element, and their tail ferves them as a rudder to di- 
red their courfe.. Their breaft-bone, inftead of being flat, rifes gra- 
dually from the fpine and terminates in a Iharp ridge or keel, which 
enables them to cut the air with greater facility. For the fame puf- 
pofe, the heads of birds are proportionally fmallcr than thofe of 
quadrupeds, and moft of them terminate in light (harp- pointed beaks. 
They arc likewife deprived of external ears, and of protuberant no- 
ftrils. Their tails, inftead of vertebrae, mufcles, and Ikin, confift 
J . entirely 
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entirely of feathers. They have no pendulous fcrotoin, n6 bladder, 
no flelhy uterus. Neither have they an epiglottis, though many of 
them poflefs great powers of modulation, and fome of them may 
even be taught to articulate words. To lighten their beaks, they 
are deprived of lips and teeth; and their abdomen or belly is pro- 
portionally fmall and narrow. 

From this general view of the external figure and Arud^ure of 
birds, it is apparent, that Nature has defigned them for two difiindb 
kinds of motion. They can, at pleafure, either walk on the furface 
of the earth, or mount aloft, and penetrate the airy regions with 
prodigious fwiftnefs. , 

Some peculiarities in the internal Arudlure of birds deferve our 
notide. • 

Like quadrupeds, the feathered tribes are divided into granivo- 
rous and carnivorous ; and their manners and difpofitions correfpond 
with their internal and external conformation. 

In the granivorous clafs, the oefophagus or gullet runs 'down the 
neck, and terminates in a pretty large membranolis fac, called the 
ingluvtes^ or craw, where the food is macerated, and partly diffblvcd 
by a liquor fecreted from glands fpread over the furface of this fac. 
Some birds, as the rooks and the pigeon kind, have the power of 
bringing up the food from this fac into their mouths, and feeding 
their young with it in a half digefted form. After macerating for 
fome time, the food pafies through the remainder of the gullet into 
another fpecies of liomach denominated ventriculus fuccenturiatus^ * 
which is a continuation of the gullet. Here the food receives a far- 
ther dilution. From this fccond ftomach, the food is tranfmitted lo 
the gizzard, of true ftomach, which coafifts of two very ftrong 

mufcles. 
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!f7ltl».a,,|hi(d|:»4fm laei^ renuidi^leJftrengtli ^f^t^ 

Atd w*^ fom'erlf {u'ppofed to afBil the g;(?ttivofou8 

jjiida by^ttritipn. this notion baa of. late bcep^ yfntireljr ox<* 

sVpded } for DoAor Stevens, and^ after him, Sp^nzani, . ba-iw^ det 
nonftrated, by unequivocal experiments, that digeftion is perforntn 
•d folely by the diflblving powers of the gaftric juices The other 
nteftines are proportionally larger, * and mueh ibnger than thofe of 
bf, carnivorous birds. , . 

The ftruGure of the heart, in granivolous birds, is nearly the 
ame with that of quadrupeds. . 

, The lungs hang not loofe in the cavity of the thorax, but are fix? 
;d to the back>bone : Neither are they divided into lobes, as in man 
nd other animals whofe fpines admit of confiderable motion. They 
.re rod, fpongy bodies, covered with a membrane that is pervious, 
ind communicates with the large veficlcs or air-bags which are 
*pre^d over the whole abdomen. Tbefe veficle^^ when difiended 
with air, render the bodies of birds fpecifically light. They like- 
wife fupply the place of a diaphragm, and ftrong abdominal muf- 
:le8. They produce the fame efFcds on. the vifeera as ihefe mufclet 
would have done, without the incoaveniency of giving an addition-. 
1 wmght to the body^ r ; / , ; j i » 

Birds have po bladder of urine : But a blueiih-colqmed caaal, or< 
jreter, isfent-eff from each kidney, :,aad;4erQiinates m tfie redum^ 
Ibeir nripe :is difcBatged akag ; It is a ^1^hitiib 

«d>flame,^ai)^|p^'eMky'When 
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Hie tefticks -of the male are fituated oa. each, fide of the back** 
bone, and are very Urge in proportion to the fize of the animal. 
From the tefiicles proceed two feminal dudis, which at firft are 
firaight, but afierwarda acquire a convoluted form, as in the qpidy- 
dymus of man. .Thefe duds terminate in the penis, of which the 
cock has two, one on each fide of the common cloaca. They are 
very fmall and fliort ; and, from this circumfiance, they long elcaped 
the notice of anatomifts. ^ 

In the female, the duller of yolks, being analogous to the human 
ovaria, are attached to the back-bone by a membrane* This mem- 
brane is very thin, and continues down to the uterus. The yolk, 
after feparating from its fialk, pafies into a canal called the tnfundi- 
hulum^ where it receives a gelatinous liquor, which, with what it 
farther acquires in the uterus, compofes the white of the egg. The 
uterus is ,a large bag, fituated at the end of the infundibulum, and 
is full of wrinkles on the infide. Here the egg receives it lall co- 
vering, or Ihell, and is pullied out of the vagina at an aperture pla- 
ced immediately above the anus. 

From this defcription of the ftrudture of granivorous birds, the 
analogy between them and the herbivorous quadrupeds is confpi- 
cuous. In both, the number of their llomachs, the length and ca- 
pacity of their inteftines, and the quality of their food, are very fi- 
milar. But this analogy is not confined to llrudure and organs : It 
extends to manners and difpofitions. Like the herbivorous quadru- 
peds, this order of birds are dillinguiihed by the gentlenefs and com- 
placency of their tempers. Contented with the feeds of plants, or 
fmall infefils, the ftronger never wage war with the weaker. Their 
chief attention is occupied in procuiing food, in hatching and rear- 
ing their young ; and their vigilance is kept perpetually adive in - 

elttdiog the fiiares of mei^ 9 iQd other rapacious animals. The whole 

■ are 
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are a thhld rece, and matty^of them are fd‘ tradable that they may 
cafily be rendered domeftic. Man, accordingly, ever attentive to his 
intereft, has not failed to derive advantage from the innocence and 
ftupidity of thefe animals. Of the gallinaceous and duck kind, 
v^hich are the molt prolific, and confequently the mofi profitable, he 
has chiefly feleded the hen, the goofe, the duck, the turkey, and 
the peacock. In this feledion he has difcovered his fagacity ; for, 
inftead of pairing, thefe birds are polygamous, one male being 
cient to fertilize a number of females, which is a great faving in 
the article of food. 

With regard to carnivorous birds, their general conformation is 
nearly the fame with thofc of the granivorous kind. They have 
the fame number of ftomachs ; but all of them are fmaller and 
weaker. Their inteflines are alfo much ihorter. To enable them 
to procure food, they are obliged to fly quickly, and continue long 
on the wing. Their wings, accordingly, arc proportionally longer, 
and they have more ftrength in their mufcles. For the purpofe of 
feizing and devouring prey. Nature has beftowed on them ftrong 
hooked bills, and long (harp claws or pounces. They have alfo 
large heads, fhori necks, flirong brawny thighs, and lharp-fighted 
eyes, 

m 

Like rapacious quadrupeds, birds of prey are capable of enduring 
hunger for a great length of time. This faculty is, perhaps, ac- 
quired partly by habit ; becaufe the obtaining of their food is often 
very precarious. The females are larger, ftronger, and more beau- 
tiful both in lhape and plumage, than the males. For this reafon, 
the male hawks are called tercels^ or thirds^ becaufe they are fuppo- 
fed to be one third lefs than the females. Nature feems to haVe be- 
ftowed this fupcriority of fize and ftrength upon the female, becaufe 
flte is obliged to procure food both for herfelf and for her progeny, 

K a The 
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The aoik^y betweeo 'the ftiliiftare of rafnefoud >hti^ tind cirni* 
vorbiis quadrupeds is obviods. Both of theoi are provided .with 
weapons which indicate deftru^ion aod rapine* Their inanaerS) are 
alfo fierce and onfocial. They never, if the vulture be excepted, 
herd together in flocks,- like the inoffenfive granivoroUs tribei« 
When not on the wing, they conceal themfclves on the tops of fe*> 
queftered rocks, or in the depths of the forefts, where they fpend 
their time in fallen folitude. Thofe of them which feed upon carl- 
on, as the raven, have the fenfe of fmelling fo acute, that they fcent 
dead carcalfes at amazing diflances. 

. Befide thefe great divifions of birds into granivorous and rapaci- 
ous, whole manners and difpofitions perfectly coincide with the 
ftrufture of their bodies, there are other tribes to whom Nature has 
given peculiar organs. In ail thefe deviations from the common 
flrut^ure, a fingularity in the mode of living, and the oeconomy of 
the animal, is the invariable refult> 

Like the amphibious animals, a number of fowls live chiefly in 
the water, and feed upon fillies and aquatic infefks. To enable them 
to fwim and to dive in quell of food, their toes are conne^ed tO'< 
gether by broad membranes or webs. By ftretching their toes, and 
ftriking the water backward with thefe webs, their bodies are rno- 
ved forward, and they employ their tail as a rudder to dired their 
courfe. Without thefe additional inllruments, fowls could not fwim; 
and, accordingly, fuch birds as are not provided with webs never- 
take to the water. But thofe furniflied with webs have fuch a 
flirong propenfity to water, that, when reftrained from their favou- 
rite clement,, they difcover the grealeft uneafmefs, and, when their 
liberty is reftored, they fly in a dircfl courfc either to the fea, a ri? 
V€r,,or a lake.. 


There 
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it inothev tribe of aquatic birds, fooM of which feed upon 
fifiies Jand and others live prindpaJly by fucking certain 

jukes from mttd. Both thefe kinds frequent maiihy (daces, or the 
margins of lakes and rivers. They do not fwim, but wade, in queft 
of food. This Angularity in their manners required a correfpon- 
dent variation in their form and ftrudlure. To enable them to wade 
in waters and in mires, Nature has provided them with longs legs, 
naked^ of feathers for a conflderable fpace above the knees. Their 
toes are not, like thofe of the fwimmers, conneded by continued 
membranous webs. Moft of them have likewife very ong necks 
and bills, to enable them to fearch for and apprehend their food. 
To thefe tribes belong the crane, the herons, the bittern or mire- 
dhim, the ftork, the fpoon-bill, the woodcock, the fnlpe, and many 
other fpecies. 

Having given a general idea of the ftrufture and oeconomy of 
birds, we ihall next make a few remarks on the form and manners^ 
of fifhes.. 


0F<fHE STRUCTURE AND ORGANS OF FISHES.- 

It is one great and benevolent intention of Nature, that no part 
of the univerfe fhould be deprived of inhabitants. The earth, the 
air, the waters, are full of living beings, who are not only confeious 
of their exigence, but. enjoy degrees of happinefs proportioned to 
their natures, and the purpofes they are deftined to anfwcr in the 
general fcalc of animation. The different elements in which they 
live necclTarily required a variety in their form,' their food, and their 
manners. The inhabitants of, the earth and air have already been 
Ij^rtially deferibed : Thofe of the waters are next to be confidered. 

The 
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: The .bfl4i«8 of moft. fibbed aro covered with a ftroag, thick^ikin, ia 
which namberlefB fcalet are iaferted in an imbricated form, or like 
tiles on the roo& of houfes. Many of them, and particularly thofe 
which are (haped like' the cod, the trout, and the haddock, have a 
longitudinal line pn each fide, -in thefe lines there are a number 
of fmall duds or apertures, which throw out a mucous fubftance 
that lubricates their ikins, and feems to anfwer the fame purpofes as 
the mucous glands or duds placed in moft of our internal organs. 

Fiflies are defiitute of hands and feet. Their progrcffive motion, 
therefore, is performed in a manner different from that of quadru~ 
peds and birds. Their infiruments of motion are fins, or machines 
confining of a number of elafiic beams, conne<5ted to one another 
by firm membranes. Their tails are of the fame texture. Their 
^ fpine is remarkably flexible toward the pofterior part of the body, 
and here the ftrongeft muicles arc likewife infefted. They have a 
power of contradting and dilating their tails at pleafure ; by which 
means, and by the afliftance of the fins, they move forward in the 
fame manner as a boat with oars on its fides and a rudder at its 
(lern. Fiflies have no neck: As they feek their food in a horizon- 
tal pofition, and can move their bodies either upward or ddwnward, 
a long neck would ncceflarily have impeded their motion through 
the water. 

The form of fiflies is extremely various ; and, if their hiftory 
were fufficicntly known, the connexion between their llrudure and 
their manners would be equally apparent as in the other tribes with 
which we are better acquainted. Some fiflies are long and cylin- 
drical, as the fea-ferpent, and all the eel-flvaped fpecies. The eel- 
kind, from their figure, are enabled to trail their bodies along the 
bottom, and to conceal tbemfelVes below the fand or mud. Others 
are lefs cylindrical, and proportionally ihorter, as the mackrel, the 
3 cod, 
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cod, the herring, the falmon, &c. Thdei from the number and 
pofitton of their fins, as well as from the fiiape of their bodies, are 
deftioed for quicker motion, and for travetliiig to great diftances in 
queft of food, or for fpawning in Ihoala or in rivers. Others, as the 
fiounder, the fkate, the turbet, torpedo, &c. are broad and compref- 
fed. Thefe, like the eehkind, frequent muddy bottoms. Others 
are triangular, quadrangular, round, &c. Befide thofe which ap‘ 
proach to regular figures, the variations and compofitions are fo nu> 
merous, that the form? of fiOies are much more diverfified than thofe 
of quadrupeds or birds. To defend themfelves againft their ^nc* 
mies, many filhes are armed with ftrong, {harp fpines or prickles. 
For the fame purpofe, and likewife for wounding or killing their 
prey, fome have a large horn on their front, and others a fword, or 
rather a faw, which are tremendous weapons. The more timid and 
defencelefs tribes are endowed with the faculty of rapid motion ; 
and fome of them have fins fo large and flexible, that, when hard 
purfued, they are enabled to leave their natural element, to dart 
through the air to confiderable diflances, and difappoint the defigns 
of their enemies. 

Fi(hes are as much diverfified in fize as in figure. The ocean 
produces the largeft animals which now inhabit this globe. The 

enormous mafles of the whale and walrus tribes far exceed thofe of 

% 

the elephant, rhinoceros, or river-horfe, the largeft terreftrial ani- 
mals of which we have any proper knowledge. From the immenfe 
bones, however, found in Siberia and many parts of Europe, we are 
induced to believe, that land animals have formerly exifted whofe 
fize muft Kavo been much larger than that of the prefent elephant. 
This animal, whofe fpecies is now fuppofed to be extinguilhed, is 
known among naturaiifts by the denomination of the mammuth. 
Near the river Ohio, fome prodigious bones and teeth have lately 
been- difeovered, which indicate an animal of incredible magnitude. , 

With’ 
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’ With' ittterHil fhTi^XaWi' fiihes, lik^ land^animils, are 
furni&ed with a.back<>bone: and ribs, which run from. the head to 
the tail. To theie, the bones of the head, and the'fin^ all the muf- 
cles and inilrumehts of motion, attached. 

The mouths of tn^ft fiflies are furmihed with teeth ; but in fome, 
as the mullet, fturgeon, &c. the teeth are wanting. In fome, the 
teeth 'are (Ituated on the jaw-bones, in others, on the tongue and 
palate. The teeth of filhes are principally defigned for laying hold 
of and detaining their prey, which they generally fwallow entire. 
For this purpofe, the teeth are commonly ferjrated, or bent inward, 
like tenter-hooks. By this ilru^ure, fmall filhes are eafily forced 
downwards, and their return is at the fame time prevented. 

In filhes, the organ’of fmeliing is' large; and they have a power 
of contra£ting and dilating, at pleafure, the entry into their nofe. 

It Was formerly doubted whether fiflies were endowed with the 
fenfe of hearing. But that doubt is now fully removed; becaufe it 
has been found, that, like other animals, they have a complete or- 
gan of hearing, and that water is a proper medium for the convey- 
ance of found. Befides, in the Ikate, and fome other genera, the 
learned and ingenious Dr Monro, ProfclTor of Anatomy in the Col- 
lege of Edinburgh, has lately difeovered an aperture which leads 
directly to the internal parts of the ear. 

The gullet of fiflies is fo flioit that h is hardly to be diftinguiflicd 
from the ftoraach, which is of an oblong figure. The guts are very 
fliort, making only three convolutions, the laft of which terminates 
in the common vefit for the faeces, urine, arid femch. Frdm this 
ftrudiure of the ftOmach and inteftines, analogy would leid Us to 
conclude, that fiflics live chiefly u^on animal food. Experience, ac- 
. 3 cordingly. 
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-1^1 iftltup^ f 41 ;^e$ i^isy #i>P9 (4e fo^alier 
Icin^ juwi «y€tt 4cyour thek own y^ung. ; T^ Jiwf* ia proportion- 
ai|iyj»rg«, of o whUi(h colour, and ruuMed< on the left fide. The 
gisdlrblAdder lies at a cpnfiderable diftanep from the liver, end dif- 
charges the gall into the gut. In fiihes, the organa of generation 
jjffe iwo bags fituated in the abdomen, and uniting near the anus. . 
In the male, thefe bags are filled with a thick whitilh fubfiance 
called the miU^ and in the female with an infinite number of minute 
eggs crdled the roe. At the feafon of fpawning, the bags of both 
male and female are greatly difiended ; but, at other times, the male 
organs can fcarcely be diilinguhhed from thofe of the female. 

The fwtmming bladder is an oblong, white, membranous bag, 
which contains nothing but a quantity of elafiic air. It lies clofe to 
the back-bone, and has a pretty ftrong mufcular coat. By contrac- 
ting this coat, and, of courfe, condenfing the air it contains, fome 
fiihes are enabled to render their bodies fpecifically heavier than wa« 
ter, and to fink to the bottom ; and, when the mufcular fibres ceafe 
to a&, the air dilates, and makes their bodies fpecifically lighter. By 
this curious piece of mechanifm, the animals have the power of 
finking to the bottom, or of rifing to the furface. According to the 
different degrees df contradion and dilatation of this bladder, fiihes 
can, at pleafure, keep therafclvcs higher or lower in the water. 
Hence flounders, foies, Ikate, and other fiihes which have no fwim- 
mtng bladder, always grovel at or near the bottom. It is likewife a 
conlcqucnoc of the relaxation of this bladder, that dead fifties which 
ate furnilhed with it unifonnly rife to the furface. The air-bag, 
in fome fiihes,. communicates, by a dud, with the gullet, and, in 
othem, with the llomach. At the upper end of the air-bag, there 
are red-ecdoored ghmdular bodies cooneded with the kidneys. From 
^ k^aeys the ureters proc^ downward to their infertion in the 
i L urinary 
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. |pW 8 ; ^vfi! a,m^i9l)rtnQ«4 dis^ragm, cr mi^iiff, |tlitt l^ma ?i 
tlhi^ ; iie^ is aontained. The beari; U of a trlangu^aiS 
figtire. It l»as on 3 y one auricle, one ventricle, ^ and one great artery. 
This artery, inftead of fuj^lying ail the parts of the body, as in the 
frog,, is diftrihutpd entirely on the gills. All the brwches tertninate 
there, and bebome at laft fp fni^' lhat they efcape the oahed ey^. 
The branchiae, or gills, lie-in twolar^ flits on each ^ of the head^ 
and are 'analogous to the lungs of land-animals. The figure of the 
gilis is femicircular, and on each fide of them are immenfe numbers 
of fibrils refembling fringes. The gills are perpetually fubjeaed to 
an alternate motion from the preflare of the water and the adion of 
the mufcles. They are covered with a large flap, which allows an 
exit to the water neceflarily taken in by the animals every time their 
mouths are opened. The blood is again eolieded by a vafl; number 
of fmall veins, which, inflead of going back a lecond |ime to 
the heart, imme^ately unite, and form an aorta defeendens, which 
fends off branches to fupply all the parts of the body, except the 
gills. From the extremities of thefe branches the blood is coileded 
by veins, and returned to the heart nearly in the fame manner as in 
other animals. . ' 

^ V 

The organs by vrhich the nutritious part of the food of fifhes are 
extraded and conveji^d to the general mafsof blood, «nd known 
by the names of ladeal, abforbeat, and lymphatic veflels^ me fo ani). 
}(%0U8 to thofe of men and quadrupeds, that it is unneceflary to de- 
feribe tbim. For tho hmc lealbo, 
the nerves, whic^as hsoO^er amiSaK' '^Otwed^fim^ 
fpmai marrow^ and^ssre diflributed over cvecy pait of thehod^..;;#. 
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element, and varjr greatly from laiid>anima!i in figure^ Nature, in 
tite fbi'instion of tfetir fcbdies, in the mode of^thdr nuhiifbni refpi- 
i4tion^ and fenfation, has adled upon the iaihe grlat and general 
plan; ‘ ■■■'■'•■ '• ■ ■ 

We are now to take a view of the ftrut^ure of infers, a nume- 
roua clafs of animals, moft of whom recede farther from the com- 
mon mode of animal organization than any of the other clades. 

• 

. OF THE STRUCTURE OF INSECTS, 

In the firft chapter, a few obfervations were made concerning the 
Rroi^re and organs of infedts, in order to Ihow more clearly the 
analogies between animals and vegetables. Tbefe it is unneceifary 
to repeat. We fliall therefore proceed to a more particular examW 
nation of the firuAure of infers, and to trace the connection be- 
tween that and their manners. 

lafeAs exhibit fuch an immenfe variety in figure, colour, and 
di{|k}fition of parts, that Naturalifts have found it neceiTary to ar- 
range them into different tribes or families. Thefe tribes are di- 
ftinguiihed firom one another by certain peculiarities in the ftru^ure 
ofoh^ir.bodies^i' 

divifiott^of iafeCls is drived from the circura- 
ftaoce ;o£ lhi#;haiMkg|.^:;wanting'^ wingsf and rfroih.the oumbar and 
fub^mces of .which thefis Urffrumenta' of . motion ate compofed. 
T;|l|By a« diffioguiihed from all other animals by many peculiarities 

La of 
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th« nufln^ber of legs, infects are ^nilhed with anteniiae 
IHiefe feelers, hf which iafei^s grope end examine the iubftance^ 
th^ meet' Wtih, are tompbfed of a gili^iit homber bf attictklatkmt or 
joints. Linnaeus, and Other Naturarifta,’"maintaiii, that the ulb 
of thefe feelers are totallf unknown. But the flighteft attentioa 
to the manner in 'which foihe their feelOrs ' will 

fatisfy us of at leaft one ufe th^y derive from thefe orgsms; Whm 
a wingleis infed is placed at the end of a twi^ or in any fituiuton 
where it med:8 with a vacuity, it moves the feelers backward and 
forward, elevates, depredes, and bends them from fide to fide,’ and 
wi|l not advance farther, left it fhould fall. Place a (tick, or any 
Other ftibftance, witbin reach of the feelers $ 4he aniinal immediate- 
ly applies them to this new tfbjed, examines whether itii ftiffidcmt 
to fijjpport ^e weight its body, and idftantly proceeds inlis jottt- 
neyi ntdngh mcfft infelfts bihs provided with eyes, yet the lenfes Of 
which they cot^ ate To final! and convex, that they^caW' fee di- 
ftinflily hut at (thhll diftances, and; of courfe, muftbe veiy incom» 
petent judges of the Vicinity or remotenefs of ol^eflsi Td ifemedy 
this defeft, infects are provided with feelers, which are perpetually 
in motion while ‘i^e ahimala walk. ' By the feme inftruments; fhey 
are enabled to Walk with fafcty in the' datk:. * * ' 

^ 1 . 'J., tv' .;f't I'-i .<.T / . ^ i ,y if. >>. ?s ■ V i- 
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No other. anjmaTs but the infeift tribrt havO more eyes. 

Some of theni have^fowT, as thfe phaiahj^umT othiirs, alHhe ijpider 
and fcorpioh, have eight eyes. In a few infers, the 'O^^are fedoOlh;. 
in aii the'hieisi ''thei^'Kre hemtifl^eSh hhd'obnfifeilf 
fe'pd di(^‘^' ’isfb'ahfehhay I'mniOV^^ 

i^fe^^is fupplled the yaft hhttfe’dr^l!T4^nfe8, whit^^'feoill.^ib^i 
ye/A^y. <^l’*bcir ptmnohs, are ‘ca^^iO pb^tflfe%h 

.reddon.. 
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#jiiyiid to ibe i>0dlrt»>l^ O^ute to 
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^ Aawt&BT peeidiMtty. 4^erve» our notice.. No animali except » 
■OttDoierQue tiibe of foue* winged infed^St have more than two wings. 

:,tWith^ regard to fex, ^uadntpeda, birds, and fifties, are diftinguifti- 
tdlhlto males and females, ^ut the bee and the ant ifumifti ex- 
amples of nemers, which are abfdlutely barren : And the earth- 
worm, and feveral ftiell infeds, are hermaphrodite, each individual 
pofleffiog the {xolific powers of both male and female. 

: Jt is iUcewUe remarkable, that all winged infeds undergo three 
metalnnrfiimfiss or dianges of form :- The egg is difeharged from the 
body ‘Cf the; female in the fame manner as in other oviparous ani- 
mals^ s By a wonderful inftind, thefe ieemingly ftupid creaturea 
nnilcmaly d^iofit their e^s on fuch animal or, vegetable fubftances 
as fumifh. proper food for the worm or caterpillar, that is to ber 
hatched by the- heat of the fun. The worm or caterpillar is the fii*fir 
The bodies of caterpillars are foft and moilh They have no 
wings, aed'MC totally deprived of the faculty of generation. After 
contincm^ for fiome time, in thU reptjde ftate, they are transformed 
kilo a ehryfalis, which is drier and harder than the cateiptllar. The 
•^syfidos of.lorae infeds are naked, and thofe of others are covered 
a ^ttma^web, fpun by the animals before their change is com- 
pieiAdf InibmiUtOy many of them lie motionlefs^ and feeiningly 
d|i»df)S.tbe wh«^ wiwer, When the f^ng or fiimmer 
JtelWf retor^ shi^ siiiaft fiom the^^ addi from vile rep- 

|ile% ar&trans%iii^ Into ^aUtifui fi^s. In this perfei^ ftiate they 
mo^cMsoedlBilly adhre in queft of their mdteai,. ^d, sifter 

M-. firopagsting^ 
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fo|4 which reod^u kac^|ff|gApf;.iid*e<SI|jexireii|f]^CQ^ 
as wc rnuft be acqu»ii^tei|j wi(;h them p ^he fexcr^sfprms 
ceifiveif aflume. , , . /. i:.,, .-. ii.i, 


There is another peculia.rlty in the ftruftqr^ of infeds. They;, 
are deprived of bones. But', that defejd is fupplied, in fome;, . by a 
membranous or niufcular fkin, and, in others, by a crufta^QUa-^i 
horny covering. In this circuthftance, infeds refemble the fliqll- 
anima.l8, .whQ%'hQaes,eon(licui;e the external parts of their bodies. 

Si ' 
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In general, the bodies of infedB are compofed of a head» trunk, , 
and abdomen. The head is commonly attached to the trunk by a 
joint or articnlation. Elefide eyes, feelers, and inouUt, the heads of 
foine,iofe4^,are furuiftied with hxed to the mouth; ai^ , they 
are either four or fix in: number, ^fiachiof them confiftstof ttyo,.,. 
three, or four joints, and are ofhen mifi;aken for the antennae or « 
feelers. Thefe inftruments feem tp forve the apinjals inftead of . 
hands ; for they employ the palpi, to, briii^ the food to their mouths, 
.nnd to keep it fieady while eatingi ; It is afiened by Linnaeus, andi 
other Naturalifis, th|it the.;head8 of infeds .are dcftititte. of brains, , 
nofirils, apd ears. , The mjniifenefs of the animals, under eoofidera^ 
tion may have hitherto prevented us footn diftinguifhing (thefe OFw 
gaps. If they want^ brain, it is penain that jheh^ is 

acute j and we jknow that. they pre- aiPply C^PPhcdi Vkh ncrvi^^ 
whiph ..^Cvefeds as the htilin in^Krgec^eninM^ |if 

they . are depriv^ of the4kh*f|h attent,ip^^,,m^^ ; 

US, that fomc of them pofTefs the fenfe.of.,fhielhiig,,ia a yery high;: 
degiee. Upon any other fiippofition,, how.ihould the different ipe- 
defr of files, ihe moment diey eicape from the chiyfalU fkate, dd^ti- 
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Si>^ly-Bpp^03thi Sil^reat ididiiil tnd vegetable 
iN^MKee Ni^iir^i^eftined lbr their reij^iSive nbiMflimeiit? A 
piec^^af laealill^ to the air this it is covered, with 

%i0a .flies, apod which they both feed and depofit dieif ^gs. With> 
ept<;tl)hi'flHiie, bow idiould wafps, and other flies, be allured from 
coniiderabie diflances into bottles encrufted with honey or molaflesi 
Thefe, and ilmilar anions, cannot be efleds of fight ; for the di- 
ftance, the minutenefs, and frequently the pofition of the food, ren- 
der it impoffible for the eye to difcovcr thofc fubftanccs to which 
they ijiiftantly refort* 

With regard to hearing, it is more difficult to determine whether 
infodts be endowed with this fenfe. We can judge of it, not by the 
knife of the Anatomift, but by the affe^ions and motions of the 
aniniais thooiielves. < Several truds 1 have made oh houfe-flies in- 
cline, tpe So- ttfliflc that thefe animals poflTi^ a fenfe of a nature ffmi- 
lap,“ at leaft*-; to that of beaaring. At the diffance of three or four 
feet, 4 fipsavt ftiro^, even upon a Hone wall, alarms and puts them* 
to flight. But ihis may partly be attributed to the vibration in the 
w^dlt’orShe ooncuffion of the air, produced by the ffroke. ' To ob- 
viate^thisflifflculty, at the fame diffance of between three and four 
feet, I ffnick die air repeatedly with a bookbindet*s folder, without 
giving the flnaUeff: alrn’m to die, ff ies* - But, when I flrUck the fol- 
der^againff the. boards of aboek^'^whfdi { held in my hand, and 
medea fmart noife, she animals were inffantty alarmed, and flew 
of^-i^ jtbefeeond fttoke ^ fame efledt is produced in a room 
jufl %fae et)^Oiigh^to render die animals vifible. Tfaefo trials, which 
1 hnve-oflfA eqmated, . foern to indicate that fftee, if they are really 

deppisofl ofeeis, ire endowed with hnanabgous foihe» though we 

aro ignoiaiit e^lAilfltttatiiOn* 
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liie Mf$ ieelotgr^iK 

ftbow Hmanam ni i lct Immm tltiufiiobahit il»ijC 
o€ ‘llgMllligiind.0f yllleiiliir 

' fiMi tfiMi } iliettgli fkef m$f k 

I0ft%d hf # 4UkiN»i itti4<>4|plfeA «tMi# fuo<|t «*e ttHUMT fn^ 

pdfif tii«e N«tlltrd*tekMM llheto 4i# otliir anion^ 

fo univerfatijr derive from eating* Mdeci| 
fimHar to that of tafte, miift accompany an adidb which removea 
the palh aHfifig frha h^iffger ^ 

The moath of in(ii€tB ta generally placed in the under partynf ihn 
head } but^ in feme, tt ia fituated in the b#eaft. The jaws, inftead 
ef^Ihrffil^hondiahCah ai% oltdntraiidkriejVandfiwnift^with 
The iniitther ef eidiiged'kfedta ate peevlddd with,ia pfobeifett 

hfr nhkh (heytkttnidlr ihijiikee'lkiiivni^ 
Ihbflaiiebl. ta • nmdshine 

of '^ilt^^^)|!di(iated» 'Ih ttitttiftielv thetfjpMMh^ iaftta- 

ated pitcife^y between the two Cyei* Though foMewfUttirh eteenvl 
three inchea in length, they eecnpy but a fball ^ee* When a 
a k#illy tt ndb1^#eft'ol<1biaiht^ upiht a 

iitMeid'thatof th4rjd0t«f||)Hhg;*^liihh ikMifliue^idiig 
covedhl'^h'^lf^!^ ik proboihie 

hail tM IdtilMihed toUhit of hoi^ It faphra fe i m ihe bafo m 
Ikehtbem^. ^!t llt^pediNi’^NVhfimilarhiid e^l paiw^ea^ 
t^Wbich is coftcate^m^j ’wbed |flld!e#/fwitt three diftindt tabeii 
Hfhautnbr haa feAdhM’|[ ihd^kbee enable the attd* 

mhta to extraft the juii^ of p!a«ii| tdiMthd ^4hi0 tlieif^)^ 
and'to convey thrMadon of fihetUng. Hence the probolcia of in- 
Ibaa ia ap iftfttnmeilf theth t ttktth, a nol% ffH a 

wind-pipe* 
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The upper pari of the trunk or body of infers is called the tho- 
rax, and the under part the abdomen or belly. The abdomen con- 
tains the ftomach and other vifeera. It confifts of feveral rings or 
Segments, and is perforated with fptracula, or tubes, which fupply 
the want of lungs. The abdomen is terminated by the tail, which, 
in fome infers, is armed with a fting, a forceps, a bridle, or a kind 
of claw with a moveable thumb. 

The legs are compofed of three parts, conneded to each other by 
joints, and reprefent the thighs, ihanks, ankles, and feet of larger 
animals. 

The wings of infeds are fo diverfified in number, confidence, 
and colour, that Linnaeus has made them the foundation of the 
ieveral orders or divifions into which he divides this numerous clafs 
of animals. Some infeds are furnilhed with four, and others with 
two wings, and fome of them are entirely deditute of thefe indru- 
ments of motion. 

The four- winged infe^ls are arranged into five orders, 
order Linnaeus didinguilhes by the name of coleoptera^ or thofe 
infedls whofe upper pair of wings confid of a hard, crudaceous, or 
horny fubdance. Thefe cover and defend the under pair, which 
are of a more foft and flexible texture. This order comprehends 
the whole of w-hat is propeily called fcarabaei^ or the beetle tribe. 
Like other winged infects, all the beetles live for fome time in the 
form of caterpillars, or grubs. 

As a farther confirmation of the conne<aion of manners with 
form and drufture, it is here worthy of remark, that the fame ani- 
mals, when in the date of caterpillars, live in a diiferent manner, 
and feed on fubdances of a very different kind from thofe they con- 
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£ttine after tHeIr transformation into flies. The caterpillars of the 
garden-beetle, cock-chafer, dec. lead a foUtary life under ground, 
and confume the roots of plants. Thofe of others feed upon putrid 
carcafles, every kind of flefli, dried ikins, rotten wood, the dung of 
men and quadrupeds, and the fmall infedls or vr»4- 

frt Iters, The devourers of the puceron , contribute to cure fuch 
plants as happen to be infe^ed with the pbt^ri^s^ or loudly diieafe. 
But, after their transformation into flies, many of the fame animals, 
which formerly fed upon dung and putrid carcalTes, are nourifhed 
by the pureft nedareous juices extradled from fruits and flowers. 
The creatures themfelves, with regard to what may be termed indi- 
vidual animatioH^ have fuffered no alteration. But the fabrick of 
their bodies, their inftruments of motion, and the organs by which 
they take their food, are materially changed. This change of ftruc- 
ture, though the animals retain their identity, produces the greateft 
diverfity in their manners, their oeconomy, and the powers of their 
bodies. • In the caterpillar ftate, thefe animals are extremely vora- 
cious, and, in many inftances, acquire a greater magnitude than they 
poflTefs after transformation ; but they are incapable of multiplying 
their fpecies, and of receiving nourifliment from the fame kinds of 
food. Befides, many caterpillars, previous to their transformation, 
live even in a different element. The ephemeron fly, when in the 
caterpillar ftate, lives no lefs than three years in the water, and ex- 
tra£ls its nourilhment from earth and clay. After transformation, 
this animal feldom exifts longer than 'one day, during which the 
fpecies is propagated, and myriads of eggs are depofited on the fur- 
face of the water. Thefe eggs produce worms or caterpillars, and 
the fame procefs goes perpetually round. 

i Linnaeus’s fecond order of infers, or hemiptera^ have likewife 
four wings. But the upper pair, inftead of being hard and horny, 
rather referable fine vellum. They cover the body horizdntally, 
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and do not meet in a dire<^t line, forming a ridge or future, as in 
the beetle tribe. The whole of this order are furnithed with a pro- 
bofcis or trunk for ^xtradling their food. 

This order comprehends feveral genera or kinds, fome of which 
we (hall mention in a curfory manner.-— The blatta^ or cockroach^ is 
a^ animal which avoids the light, and is particularly fond of meal, 
bread, putrid bodies, and the roots of plants. It frequents bakers 
fliops and cellars, and dies the approach of danger with great fwift- 
nefs. — The head of the mantis ^ or camel- cricket ^ appears, from its 
continual nodding motion, to be (lightly attached to the thorax. 
This infed is regarded by the Africans as a facred animal j becaufe 
it frequently aflumes a praying or fupplicating pofture, by refting 
on its hind feet, and elevating and folding the firft pair.— The 
lus comprehends a number of fpecies, fome of which are called 
grafshoppers^ others locujls^ and others crickets. The larvae, or ca- 
terpillars of the grylli, have a great refemblance to the perfed in-^ 
feits, and, in general, live under ground. Many of thefe infers 
feed upon the leaves of plants. Others, which live in houfes, prefer 
bread, and every kind of farinaceous fubftance.— They«{f ur/z, or fire* 
fly.: The foreheads of feveral of this genus, cfpecially of thofe that 
inhabit China, and other hot climates, emit a very lively (hining light 
during the night, which often alarms thofe who are unacquainted with 
the caufe of the appearance. — The cicada, frog-hopper, or flea-locujl: 
The larvae, or caterpillars, of fome of this genus, difeharge a kind 
of froth or faliva from the anus and pores of the body, under which 
they conceal themfelves from the rapacity of birds and other ene- 
mies.— The //z/a or water fcorpion, frequents flagnant waters. It 
jives chiefly on aquatic infeds, and is exceedingly voracious.— The 
cimex or bug : Many fpecies of this genus feed upon the juices of 
plants, and others upon the blood of animals. Some of them are 
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found in waters, and others frequent houfes, among which, though 
it wants wings, is the bed-bug, a peftiferous infed, which is too well 
known, and too generally diffufed. The bugs differ from other in- 
fers by their foftnefs ; and moft of them emit a very foetid fmell. — 
The aphii^ puceron^ or vine-fretter : Thefe infedls are very common, 
and are generally termed the lice of the plants which they infeft : 
The puceron, as remarked in the firft chapter, is viviparous in 
fummer, and oviparous in autumn. Numbers of them are devoured 
by the ants, on account, as is fuppofed, of a fweet liquor with which 
their bodies are perpetually moiftened. — Chernies : The larvae or 
caterpillars of this infe£t have fix feet, and are generally covered 
with a hairy or woolly fubftance. The winged infers leap or 
fpring with great agility, and infeft a number of different trees and 
plants ; The females, by means of a tube at the termination of their 
bodies, infert their eggs under the furface of the leaves, and the 
worms, when hatched, give rife to thofe tubercles, or galls, with 
which the leaves of the afh, the fir, and other trees, are fometimes 
almoft entirely covered. 

The third order or tribe of four-winged infeds confifts of three 
genera only. But the fpecies comprehended under them are ex- 
ceedingly numerous. All butterflies and moths ' belong to this 
order. Their wings are covered with a farinaceous powder, or ra- 
ther with a kind of fcales or feathers, difpofed in regular rows, near- 
ly in the fame manner as tiles are laid upon the roofs of houfes. 
The elegance, the beauty, the variety of colours exhibited in their 
wings, arc produced by the difpofition and different tindures of 
thefe minute feathers. The infeds of this order, on acebunt of their 
beauty and eafy prefervation, have always been the favourites of 
colledors, and particularly of thofe of the female fex. When the 
feathers are rubbed off, the wings appear to be nothing more than a 
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nak«d, and often a tranfparent membrane. The feelers of the pa- 
pilic^ or butterfly^ are thickeft at their extremity, and often termi- 
nate in a kind of capitulum, or head. Their wings, when fitting, 
or at reft, arc ere£t, their extremities join each other above the bo- 
dy, and the animals fly about, in queft of food and of their mates, 
during the day.— The moths are divided into two genera, the one 
called>^iirnx, or hanjok mothy and the other phalaena, or moth. The 
feelers of the fphinx are thicker in the middle than at the extremi-* 
ties, and their form, in feme meafure, refembles that of a prilm. 
The wings are, in general, defleded, their outer margins declining 
toward the fides. They fly about early in the morning, and after 
fun-fei ; and, by means of their probofeis, like the butterflies, they 
fuck the juices of plants.— The phalaenoy or moth : The feelers of 
this genus are fetaceous, and taper from the bafe to the point. When 
at reft, their wings are commonly defleded j and they fly during 
the night. Previous to their transformation, the caterpillars of the 
whole of this genus fpin webs for covering and proteding the ani- 
mals w'hile in the chryfalis ftate. Prom a fpecies of this tribe 
mankind have derived one of the greateft articles of luxury and 
of commerce which now exifts in the world. That feemingly con- 
temptible, that difgufting reptile known by the appellation of the 
Jilk-ivormy in its paflTage from the caterpillar to the chryfalis ftate, 
produces thofe fplcndid materials which adorn the thrones of Prin- 
ces, and add dignity and luftre to female beauty *. 

The wings of the fourth order, diftinguifhed by the name of «^a- 
roptera, are membranaceous, naked, and fo interfperfed with delicate 
veins, that they have the appearance of beautiful nef-work. Their 
tail has no fling ; but that of the male is frequently furniflied with 
a kind of forceps or pincers. * To this order belongs the libeHoy or 

dragon- 
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dragoti’Jly^ an infedlt of very fplendid and V’kriegated cdTours. Tt'b 
a large and well known fly, and frequcnrt rivers, lakes, pools, attd 
ftagnating waters, in which the females depofit their e^gs. Theif 
mode of generating is lingular. Different fpecies of them appear 
from the beginning of fummer to the middle of autumn. They ge- 
nerally fly in pairs, and in a ftraight line, the male purfuitig' the fe- 
male. The organs of the male are fituated in his breaft: When'hfe 
overtakes her, with the forceps in his tail he lays hold of her by 
the neck, while Ihe, by an inftinfrive impulfe, makes the lower end 
of her body approach the male organs. In this united lituation thSy 
form a kind of ring, have the appearance of a double animal, and 
fly along till the purpofe is accomplilhed. Under the fame order 
is comprehended the phryganea^ or fpring~Jly : The lafvae or cater- 
pillars of this genus live in the water, and are covered with a filken 
tube. They have a very Angular afpedl: ; for, by means of a glu- 
ten, they attach to the tubes in which they are inclofed finall pieces! 
of wood, fand, gravel, leaves of plants, and not unfrequently live 
tellaceous animals, all of which they drag along with them. TKcy 
are very commonly found ip falads of the water-crcfs; and, as they 
are often entirely covered with green leaves, they have the appear- 
ance of animated plants. They are in great requeft among fllh’et- 
men, by whom they are diftinguifhed by the name of or coJ~ 
bait. The fly, or perfeA infefi, frequents running waters, in which 
the females depofit their eggs. 

The ffth order is termed hymemptera. In general, the infefts 
belonging to this order have four membranaceous and naked wings." 
In fome of thtf^gencra, however, the neuters, and, in others, the 
males, or even the females, have no wings. Their tails, except in 
the male fex, are armed with a ftingi' — The female of iht cynips, 
an infe£t belonging to this order, inferts her eggs into the leaves of 
the oak, and the caterfullars produced from them give rife to the 
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gay« employed in the compofidon of ink.— This order likewife in* 
dudes the wafp, the bee, and the ant. Many of the wafp kind, like 
the bees, live in fociety, make combs in which the females depofic 
their eggs, and feed their caterpillars with an inferior fpccies of 
\oney. Others of them conftrudh a feparate neft for each individual 
egg.— -The bee is an infe£t too well known to require a particular 
defcription. The males haveno’fting; but the females, and the 
drones, or neuters, have a very (harp pointed fting concealed in their 
abdomen. The female of the honey bee is much larger than the 
male, or the neuter. Her feelers contain fifteen articulations. Her 
abdomen is compofed of feven fegments, and is much longer than 
her wings. The feelers of the male contain only eleven articula- 
tions. The neuters are much fmaller than the males or females, 
and their feelers confift of fifteen articulations. — The fting, with 
which the male and female ants are armed, is concealed within the 
abdomen. The males and females of the ant are furnifhed with 
wings, but the neuters are deprived of thefe inftruments of motion. 
The ants live in focieties which are compofed ,of males, females, 
and neuters. The males are much fmaller than the females and 
neuters. Soon after the males and females propagate the fpccies, 
they all die. Some of the neuters, however, furvive the winter; 
but they remain in their habitation without movement, or difeover- 
ing any figns of life. From thefe circumftances in the hiftory of 
ants, it is apparent, that the induftry and fagacity fo long and fo 
univerfally aferibed to thefe little animals could be of no ufe either 
to themfelves or their progeny. The female, after depofiting her 
eggs, takes no farther care of her offspring. But, what is Angular, 
the important office of feeding the larvae^ or caterpillars, after the 
eggs are hatched, is left entirely to the neuters. This aflediionate 
and affiduous attention of the neuters to a progeny neither begot 
nor brought forth by them, is fo aftoniihing, fo contrary to the ge- 
neral oeconomy of Nature, that no reafoning or theory can account 
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for a faft fo uncommon, till farther difcoveries (half be made ia the 
hiftory of thefe furprifing animals. What is ftill more fingular^ 
after the caterpillars are transformed into the cbryfalis (late, the 
neuters are ioceilantly and anxioufly employed ia preferring the 
chryfales from humidity when the weather is wet, and in expofin^ 
them to the warmth of the fun when it is fair. Thefe chrylales 
are larger than the animals themfelves, and yet they carry them off 
with eafe and rapidity. 

The order of infedls is termed diptera^ or two-winged in- 
feds. 7’he different fpecies of this order, bcfide wings, are furnifli- 
ed with what is called a halter^ or a poifer^ which is fituated under 
each wing, and is terminated by a* capitulum^ or knob. This order 
eompreliends ten genera and a multitude of fpecies. The caterpil- 
lars of the oejlrus^ or gad-jly^ lie concealed in the fkins of cattle, 
where they are nourilhed during the whole winter. The perfed 
infeds are frequent wherever horfes, cows, or fheep, are grazing. 
Some of them depofit their eggs in the fltins of cows or oxen ; 
others depofit them in the inteftines of horfes, to which they get 
accefs by the anus ; and others in the noflrils of Iheep. In thefe 
habitations, the caterpillars refide till they are full grown, when they 
throw themfelves down to the earth, and generally pafs the chryfa- 
lis ftate under the firft ftone they meet with. — The mufea^ or com- 
mon fly : The mouth of this infed confifts of a foft, fleihy probof- 
cis, with two lateral lips. The caterpillars of fome of this genus 
devour the pucerons ; others confume all kinds of putrid flefli ; 
others are found in cheefe ; others in the excrements of different 
animals j and many of them live in the water, and prefer that 
which is moft corrupted and muddy. — The mouth of the culex^ or 
gnat confifts of a flexible (heath, inclofing four briftles, or pointed 
flings. Tlie feelers of the female gnat are plain like a thread ; 
lut thofc of the male are beautifully feathered. The worms or 
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^^erbteh^. In fome ^eciet, the wings crofs each other; in others, 
thejf^are open. The horfe^fliea frequent woods and marlhy grounds, 
and are extremely incommo4iott8 to birds and quadrupeds, whofe 
blood is the only food of thefe info&s. 


The feventb order of infe^te Linnaeus denofUhiates aptera^ becaufe 
neither males nor females are fumifhed with wings. This order 
comprehends thirteen genera, and a great number of fpecies, many 
of which are very offenfiye and noxious to the human fpecics. The 
pediculu^^ or loufe^ has fix legs, two prominent eyes, and its mouth 
contains a fting or fucker, by which it extracts blood and other 
juices from the bodies of animals. Though almoft every different 
atilma! is iafefted with a peculiar fpecies of lice, the fpecific charac- 
ters of very few of them have hitherto been afcertained. Lice are 
of varioua forms. Some of them arc oval, others ©Wong, and others 
long and flender. They are oviparous animals, and their eggs 
are large in proportion to the fizc of their bodies. Before they ar- 
rive at maturity, they change their ikin fcvcral times. They are 
fuppofed to be hermaphrodites^ This circumftance, if true, may 
partly account for their prodigious multipHcatiom Swammerdam, 
Vtho difTeded a great number, affures us, that he never found one 
without an uvary, nor ever difeovered the organs "peculiar to the 
male fcx. If this ftrudure be univerfal, the loufc is an hermaphro- 
dite of ’X very peculiar kind ; becaufe ieraufi be. capable of fpecun- 
datiiig idTelf. SevetraV fpecies of worms are hermaphmdites ; hut, 
ioftead of foeoundj^ittg themfekeai they are obliged tointptvguate 
ea<di •other.— The:^lfef<^ ot-feul, haeHike^ife fixrlegs, ^e articula- 
tibtti of whit^^ard% eiteeedingly HdsdUc; bbti the ashmal is enabled 
I N by 
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by their means, to fpring to farfhifin|; diftabces. It ba6 tivO ftfie 
^es, and its body is covered with cruftiic^bus fbiles; Thb flea is 
the only infed belonging td this order which undergoes a tfansfbr- 
ination fimilar io that of the former orders : All the other wlnglefs/ 
infeds are produced in a perfcd ftate either by the mothetj or ftofl^ 
eggs. The caterpillars of the flea have forked tails, and aire veiy 
ffflall and lively. They may be nouHflied in boxes, and ffed With 
flies, which they greedily devour. Before changing into the chry- 
falis ftate, they live fourteen or fifteen days in the form of caterpil- 
lars.— or fpider : This getius comprehends a great ihany 
fpecies. The fpider has eight Feet, and an fequal number Of iiii- 
inoveabfe eyes. The chief prey of the fpider is flies, animals whole 
motions are extremely quick and defultory. To enable the IJiider 
to obferve their movements in every diredion, (he is furhilhed with 
eight eyes, the pofition of which merits attention : Two of them 
are placed on the top Of the head, other two on the front, and two 
on each fide. The mouth is armed with two crotchets, by which it 
feizes and kills its prey. Round the anus there are feveral mufcular 
inftruments, fliaped like nipples or teats. Each of thefe contain a - 
bout a thoufand tubes or outlets for threads fo extremely minute, 
that many hundreds of them muft be united before they form One 
of thofe vifible topes of which the fpider’s web is compofed. The 
figure of the web varies according to the fpecies, or the fituation 
the animal choofes for its abode. After the web is completed, fome 
fpecies refide in the center, and others occupy the extremity of their 
habitations, where they lie in ambufli, with aftonifliing patience, till 
an ill-fated fly is accidentally entangled. The fpider. From the vi- 
bration of the threads, perceives his prey, rulhes forth from his 6ell, 
inftantly feites it with his fan^, devoirrs its vitals, and a'fier^anls 
rejects the exhau^ed carcafe. Sptdm prey upon all weaker infers, 
'and even upon tfieii’ own fpecies.-— The /corpion This venomOus 
'infefl is a native o'f #atrher climaj^ 'tlhan thofe of the north of Eu- 
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^ . . Jjt ^ feet, tu^(? t.W of which are fitu- 

^4 >00 .^^0 P?>rt of t;.l]i,e hca4. jLike the fpider, the fcorpion 
a? pijg^t cyp®» three of which are placed on each fide of the 
And the other twp on the back. The tail ia long, jointed, 
ind terniipf^tes in a flia,rp crooked fting. The venom of the fcor- 
Ifon is more deftrudive than that of any other infe(a j and is fome- 
imes fatal in Africa and other hot regions. 

The lafi divifion of infers is termed vermes^ or worms^ by Lin- 
laeus. This clafs comprehends not only all the infers commonly 
:alled worms^ but all the tefiaceous animals, and the zoophites, or 
^lant-animals. The ftrudure of feveral genera belonging to this 
:lars is pxtremely fingular. After giving a few examples, we fliall 
utfien to the concludon of the preient fubje^t. 

The body of the gordius^ ox hair-’wormy is long, fiiaped like a 
bread or hair, fmopth, and rpund. A fpecies of the hair* worm is 
/ery common in cur freflx waters, and is perfedly harmlefs. In 
Scotland, it is a vulgar and foplifii notion, that the hair of a horfe’s 
■fil, when thrown into the water, is converted into this worm. 
Tbpugh ipoffepfiye in this epuptry, the hair-worm of Africa, and 
:^f both the.Ipdies, is extrepely noxious. It is of a pale yellowifii 
:olDur, and is frequently met with among the grafs, efpecially when 
covered with dew. It often infinuates itfelf into the naked feet or 
’imbs of children and unwary perfons, where it produces an inflam- 
mation, which is fonjetimes fatal. It may be cxtratled by tying a 
-bread round its head, and then pulling it gently out of its abode, 
fiut i^is operation requires great caution; for, if the animal is 
broken, the part, which remtuns does not die, but, in a Ihort time, 
regains wb^it ht^ lpft, .andjbecomes equally entire and trouble- 
fopie as if it had reep^ved no injury,—The lumb^icus^ pr (arth-nvorm: 
, The body of, this worm U cybadrlpa.1, confiftsof many rings, and 
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the middU i« inctmipiflcd With ka devoted belt. It b iiketnfe'fi^ 
hlfbed with iharp prickles, which the animal can ereet nr deprefs at 
pleafurc. Through certain perforations in the ikin,- it occaitonaily 
emits a flimy flaid, which lubricates its body, and facilitates its paf^^ 
fagc into the foil. The inteftines of this worm arc always fill^ 
with a fine earth, which feeiiis to conftitute its only nouriihment. 
Earth-worms, like fnails, are hermaphrodite. The parts of genera- 
tion are placed near the neck, and they mutually impregnate each 
other. This operation is performed on the furface of the ground ; 
and, while thus employed, they will allow themfelves to be cruthed 
to pieces rather than part. The females depofit their eggs in the 
earth, where they are hatched. Thefe worms, like the polypus, 
when cut through the middle, reproduce, and each portion becomes 
a difiin£t individual. According to the different periods of their 
growth, their colour varies j but, in general, it is a dulky red. 

The /epiot or cuttU'jiJh^ though comparatively a large animal, 
fome of them being two feet long, is ranked by Linnaeus under the 
clafs of worms. The ffruAure of the cuttle fiih is remarkable. Its 
body is cylindrical, and, in fome of the fpecies, is entirely cov»ed 
with a flefliy (heath ; in others, the (heath reaches only to the mid- 
dle of the body. The fepia has eight tentacula, or arms, befide two 
feelers, as they are called, which are much longer thaa the arms. 
Both the feelers and arms are furni(hed with firong cups, or fuckers, 
(liaped like the cup of an acorn, by means of which the animal 
feizes its prey, and firmly attacheftit&lf to rocks, or to the bottom 
of the fea. It has two large arid prominent eyes. What is ftill 
more fingular, it is furniflied with a hard, ftrong, horny beak, pre- 
cifely fimilar, both In texture and fubftance, to the bill of a parrot. 
With this bill, (he cuttle-fi(h is enabled to break the (helh of lim- 
pets, and other (helbanimals, upon which it chiefly feeds. In the 
belly, there is an aperture through which the animal, when purfiied 
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enemies, emits e ftuid as black as ink, tinges the water, and 
oi^en efc^s lathis ingenious iiratagem. The ancient Romans 
&equently ufed this black fluid as ink in writing. The males and 
females copulate by a mutual embrace. The female depofits hex- 
eggs upon fea^plants in parcels refembling bunches of grapes. At 
the inftant they drop from the mother, the eggs are white; but the 
male immediately coats them over with a black liquor. The male 
perpetually accompanies the female. When the feniale is attacked, 
he braves every danger, and often refeues her at the hazard of his 
,own life. The bone of the cuttle-fi£h is very light, and, when pul- 
verized, it is employed by different artifls in making moulds. 

The mdufa is an animal which has the appearance of a lifelefs 
mafs of jelly floating on the furface of the ocean. Its body is round- 
ifli, flattened underneath, and the mouth is fituated in the center of 
the under part. There are many fpecies of this feemingly moll: im- 
perfea, defencelefe, and abjeft part of animated nature. They are, 
however, furnifhed with tentacula, by which they feize infers and 
the fmall fry of filhes, convey them to their mouths, and devour 
them. Although the fport of the waves, and the prey of every 
fiih that approaches them, they are gregarious animals, and, parti- 
cularly in warm climates, fometimes colleCk in fuch numbers as to 
have the t^ppearaoce of whitilh rocks under the furface of the ocean. 


We have thus given a ihort iketch of the ftru^ure of animals, 
feom man down to the infedl tribes, and ihall now conclude with a 
few remarks. 


In 





T.aE' j 


In all the variety of anitnated hangaafTbofe general has 

been exhibited, the intelligent reader will eafily perceive, that the 
bodily forms of the different kinds are exadlly adapted to the rank 
they hold in the creation, and that their oeconomy and manners are 
ftridlly and invariably conne£led with their ftruflure and oigans. II 
a new animal appears, and if its figure be uncommon, it may with 
fafety be pronounced, that its manners are equally uncommon. 
Change the external or internal form of an animal ; dinrinifli the 
number of ftomachs in the ruminating tribes j or give to the horfe 
h parot’s bill ; and the fpecies will be annihilated. 

The comparative power, or ftrength, of animals depends not on 
ftrudure alone. Mental faculties, and docility, or the capacity of 
receiving inftrudion, feem to be the greatcft fources of animal pow- 
er. Hence man’s unlimited empire over all other creatures. The 
inventions of language, of arms, of writing, printing, and engra- 
ving, have been the chief means of .extending his influence, and of 
his acquiring the dominion of the earth. By thefe arte, men tranC- 
mit the improvements, the inventions, and the acquifitions, of one 
age to another. By thefe arts, the difpotitbns of men are foftened, 
their manners become more and more civilized, humanity is gra- 
dually extended and refined, and the groffer aninroftties yield to 
external politenefs and decorum at leaff,' if the feelings ithemftlves 
be not blunted. How far this progrefs of fcience, and the peace- 
- ful arts of life, by the accumulation of ages, may proceed, it is 
impofTible to determine. -^But the ttMCj'it-w tohe hoped, is not very 
remote, when the fiercer contentions of nations will ceafe, when 
felfiChnefs and venality, which at prefent feem to be infepaiable from 
commercial Hates, will give way to generofity of temper, and up- 
rightnefs of condud. 
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CHAPTER IIL 


Of the Refpiration of Animals-^Air necejfary to the exigence of all 
animated beings — The •various modifications of the organs employed 
by Nature for the tranfmiffion of Air into animal bodies. 


I T is forciga to the defiga of this chapter to mention the different 
kinds of air; to unfold its compofition ; or to recapitulate the 
hinuitterable benefits derived from it in the animal and vegetable 
kingdoms, in the arts of life, and in the texture and cohefion of in- 
animate bodies. For our purpofe, it is fufllcieni to obferve, that by 
air is meant that common elaflic fluid which pervades this globe, 
and which by its weight, its prcflure in all diredions, and its com- 
preffibility, inflnuates itfelf into every Vacuity, and is neccflary to 
the cxiftence of every animal and vegetable being. 

In man, and the larger land animals, air is taken into the body 
by the Jungs. When an animal in/pires, the external air pafles 
through the apertures of the mouth and nofe into the trachea or 
wind-pipe, and thence diredly into the lungs. This air, by infinu- 
irting itfelf into the numerous cells of the lungs, neccfiarily inflates 
them, and, when retained for a fecond or two; produces an une&fy 
fenfation. To remove this d/fagreeable feeling, the animal inftinc- 
tively, by the exertion of particular mufcles deftined by Nature for 
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that purpoffe, forcee out the air, aad thtia ttmomM the ofihad«B|^ 
caufe. The lungs, after the air isHbrnWh nut, Infteiad of hnHig tii«k. 
fiated, collapfe ; and, if a freih fupplf i#‘Roirlbon tahea iaimiuiiir< 
uneafy fenfation is felt, 'which ohiiges the anisaal agata'ttf ia(|»iee 4 
This alternate reception and rge€lion nf air goes on during'^ lift 
of the animal, and is difttnguithed by tht general name of 
tion. But, when treating more accurately of the ftbfoftj; tfaeatftef 
taking air into the lungs is called injpiration^ and the aft of tfarostn. 
ing ic out is termed expiration. 

That the refpiration of air is indifpentible to the enifteace of land- 
animals, has heed proved by innumerable mEpcncaents madeiwith 
the air>pump. Mice, rats, rabbits, cats, tiogi, &s. when pkaied in 
an exhadfled receiver, inftantly become reftlefs, and diftcWer lymp^^ 
toms of pain. Their bodies fwell, and eheir life is fooR'entingdiii- 
ed. I^dt^d, our own feelings are fuffioient to afcettehi fhie'faift. 
Nh petibd can remain tong either In »«ftatt Of in^radoa otMexpIry^ 
don wifhottt being fhffoOated. ' -> *- * " 

•Stit the tdternaft motions of iafpiiaiion and exjuratioo, jcdned to 
the ctrctftation biF'the Mood throng^ the lun^^moy^lm^caefi^ttd as 
the ^01‘e wechanJca)'"efibdi of refpiration. Thoagh tfaefe vpen-^ 
tiohll are abfolutely neceflkry’ttrthe txiftence of aiiimaliy»yet the air 
itfelf has been foppOfed to impart fome vital principle to the blood, 
without which life could not be continued. * 

* ' a 

i ' ‘ ^ A i 

The ingenious DdlSIor drowftrd, in his trCatife cm Anftftal Heat, 
has rendered it probable/ that the reQdration of hir is the* oaufe of 
that vital warmth without whfch do animal can exift. 'llAcir^iifla- 
. tioning a well known fafl, that ajp b^^iesa wheth^ anii^te or in- 
animate, contain a certain <]t}antityof fire as a principle in ' their 
comporition,.the Doftor itmarks^ tuM^us quao^/ in 'different bo- 
dies, 
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dies, varies according to their nature or texture ; that this fire, when 
in a latent or quiefcent fiate, is termed abfolute heat ; that, when 
fttbftaaces of different textures have a given quantity of heat thrown 
into them, their temperature will be dii'covered to be different by the 
thermometer ; for the fame quantity of heat which raifes one body 
to a certain degree, will raife another to a greater or a Icfs ; and this 
different difpofition of bodies b called their capacity of containing 
abfolute heat. 

' Doctor Crawford next endeavours to prove by experiments, that, 
when phlogifton is added to any body, its capacity of containing 
abfolute heat is diminifhed; and that, when phlogifton is abflradled 
from the fame body, its capacity of receiving abfolute heat is aug- 
mented. Hence he infers, that heat and phlogifton feem to confti- 
tute two oppofite principles in nature By the adion of heat upon 
bodies, the force of their attradion to phlogifton is diminilhed j and, 
by the adion of phlogifton, a part of the abfolute heat, which ex- 
ifts in every fubftance as an elemeigt, is expelled. * Hence,’ fays 
the Dodor, ‘ animal heat feems to depend upon a procefs fimilar to 
‘ a chemical eledive attradiom The ait is received into the lungs, 
‘ containing a great quantity of abfolute heat. The blood is re- 

* turned from the extremities, highly impregnated with phlogifton^ 

* The attradion of the air to the phlogifton is greater than that of 
‘ the blood. This principle will therefore leave the blood to com- 

* bine with the air. By the addition of the phlogifton, the air is 

* obliged to depofit a part of its abfolute heat ; and, as the capacity 

* of the blood is, at the lame moment, increafed by the reparation 

* of the phlogifton, it will inftantly unite with that portion of heat 
‘ which had been detached from the air. 

* We learn jfrom Dodor Prieftley’s experiments with refped to 
‘ refpiratibn, that arterial blood has a ftrong attradion to phlogifton : 

O * ‘ It 
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‘ It will, conlequcntly, during the circulation, imbibe this principle 

* from thofe parts which retain it with the leaft force, or from the 

* putrefcent parts of the fyftem : And hence the venous blood, when 

* it returns to the lungs, is found to be highly impregnated with 
‘ phlogifton. By this impregnation, its capacity for containing heat 

* is diminiihed. In proportion, therefore, as the blood, which had 
‘ been dephlogifticated by the procefs of refpiration, becomes again 
‘ Combined with phlogifton, in the courfe of the circulation, it will 
‘ gradually give out that heat which it had received in the lungs, 
‘ and difi'ufe it over the whole fyftem V 

The Dodor afterwards proceeds to affign a reafon why the heat 
of animals is always equal. * As animals,’ fays he, * are continu- 

* ally abforbing heat from the air, if there were not a quantity of 

* heat carried off, equal to that which is abforbed, there would be an 

* accumulation of it in the animal body. The evaporation from 
‘ the furface, and the cooling power of the air, are the great caufes 

* which prevent this accumu]||iion. And thefe are alternately in- 

* creafed and diminiftied, in fuch a manner as to produce an equal 
‘ effed. When the cooling power of the air is diminiftied by the 

* fummer heats, the evaporation from the furface is increafed ; and 

* when, on the contrary, the cooling power of the air is increafed 
‘ by the winter colds, the evaporation from the furface is propor- 

* tionally diminiftied f.’ 

This theory, though not fupported by mathematical evidence, is 
not only ingenious, but feems to make a nearer approach to truth 
than any that has hitherto been invented 

Refpiration, 

* Crawford on Animal Heat, pag. 73. f Ibid. pag. 84. 

1 If the reader is dcfirous of feeing feme pertinent remarks on Doftor Crawford’s 

Theory 
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Refpiration, befide being the probable caufe of the equable conti- 
nuation of heat in animals, produces many other falutary and ufeful 
cflFedts in the ©economy of animated bodies. There is a moft inti- 
mate connection between the a£t of refpiring and the circulation of 
the blood. When refpiration is, for a fliort time, interrupted by 
the fumes of burning fulphur, by mephitic air, or by remaining fome 
minutes under water, the aCtion of the heart ceafes. But, in many 
cafes of this kind, the motion of the heart may, and frequently has 
been renewed, by blowing air into the lungs, and by the application 
of ftimulating fubftances to different organs of the body. In per- 
fons feemingly dead from a temporary fufpenfion of refpiration, if 
the lungs can be excited to a£t, the motion of the heart inftantly 
commences, the circulation of the blood is reftored, and life is re- 
covered. This intimate connexion between refpiration and the ac- 
tion of the heart, is one of thofe aftonifliing fads in the animal oc- 
conomy, the caufes of which will perhaps forever elude the keeneft 
refearches of the human intelled. All we know is, that certain 
functions are indifpenfible to the exiftence of animals, and that, if 
any of them are fufpended for a few feconds, life is extinguifhed ; 
namely, the adion of the brain and nerves, the circulation of the 
blood, refpiration, and a probable refult of refpiration, animal heat. 
Thefe functions, from their importance in the fyftem, have received 
the appellation of vital funSiions. There are other functions of the 
body, called natural^ which are no lefs necelTary to life, as the di- 
geftion and concoClion of aliment, the various fecretions and excre- 
tions. But they are diftinguilhed from the vital functions, becaufe 
fome of them may be fufpended for a confiderable time without 
materially injuring the body. 

O 2 Refpiration 

Theory of Animal Heat| he may confult Doftor Gardiner’s Obfervations on the Animal 
Oeconomy^ and on the Caufes and Cure of Dijeafes^ an ingenious and ufeful performance^ 
lately publiCbed, and which merits much more attention from Philofophers and Pby- 
Ccians than it has hitherto received « 
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Refpiration commences inftantly after birth, and is toRin^ively 
continued during life. In the foetus ftate, as formerly nientioned *, 
refpiration is unneceflary, becaufe the circulation of the general mafs 
of blood is carried on through a different channel. In the :a<a of 
infpiration, we are confcious of making a certain effort ; but in the 
aft of expiration we fcarcely perceive any exertion whatever. 

Befide the circulation of the blood, and the continuation of the 
vital warmth, refpiration gives rife to many other important func- 
tions in the animal oeconomy. All animals who refpire, befide a 
watery vapor, exhale great quantities of mephytic or corrupted* ef- 
fluvia, which, if retained in the lungs, or breathed by other animah, 
would foon prove fatal. The mufcles of refpiration, of which, we 
have the command, are employed in many other operations of the 
body, befide the mere aft of breathing air. All animals furnifhed 
w'ith lungs exprefs their wants, their affeftions and averfions, their 
pleafures and pains, cither by words, or by founds peculiar to each 
fpecies. Thefe different founds are produced by ftraitening or 
widening the glottis and wind-pipe, or, in general, the palTage 
through which the air pafles in refpiration. The inferior animals 
are by this means enabled to exprefs themfelves, though not by ar- 
ticulate founds, in fuch a manner as to be perfeftly intelligible to 
every individual of a fpecies. On man alone. Nature has beftowed 
the faculty of fpeaking, or of exprefling his various feelings and 
ideas, by a regular, extenfive, and eftabliflied combination of arti- 
culate founds. To have extended this faculty to the brute creation, 
would not, it is probable, have been of any ufe to themj for, though 
fome animals can be taught to articulate, yet, from a defeft in their 
intclleft, none of them feem to have any idea of the proper mean- 
ing of the words they utter. Speech is performed by a very various 

and 


* Sec above, page 66 , 
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jtnd complicated machinery. In fpeaking, the tongue, the lips, the 
jaw«, whole palate, the nofe, the throat, together with the muf- 
clcsi &<:. of which thefe organs are compofed, are all em- 

ployed. This combination of organs we are taught to ufe when fo 
ybung that we are hardly confcious of the laborious talk, and far 
lefs of the manner by which we pronounce different letters and 
words. The mode of pronouncing letters and words, however, may 
be learned by attentively obferving the different organs employed 
by the fpeaker. By this means we are enabled to eorred various 
defeats of fpeeeh, and even to teach the dumb to fpeak ; for dumb- 
nefs is feldom the effedl of imperfection in the organs of fpeeeh, but 
generally arifes from a want of hearing ; and it is impoffible for 
deaf men to imitate founds which they never heard, except they be 
taught to ufe their organs by vifion and by touching. 

When about to laugh, we make a very full infpiration, which is 
fucceeded by frequent, interrupted, and fonorous expirations. When 
the titillation is great, whether it arifes from the mind or body, thefe 
conviilfive expirations fometimes interrupt the breathing to fuch a 
degree as to endanger fuffocation. Moderate laughing, on the con- 
trary, promotes health : By agitating the whole body, it quickens 
the circulation of the blood, gives an inexpreflible chearfulnefs to 
the countenance, and bauifhes every kind of anxiety from the mind,' 

In weeping, we employ nearly the fame organs as in laughing. 
It commences with a deep infpiration, which is fucceeded by fhort, 
Jliroken, fonorous, and difagreeablc expirations. The countenance 
has a difmal afpeCk, and tears are poured out. Weeping originates 
from grief, or other painful fenfations either of body or mind: When 
full vent is given to tears, grief is greatly alleviated. Both laugh- 
ing and weeping have been reckoned peculiar to man. But this no- 
tion feems not to be well founded. Though the other animals ex- 

3 prefs 
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prefs not their pleafures jor pains in the fame manner as we do, yet 
all of them exhibit their pleafant or pmnful feelings by fymptoms or 
cries, which are perfectly underftood by the individuals of each fpe- 
cies, and, in many inftances, by man. A dog, when hurt, complains 
in the bittereft terms; and, when he is afraid, or perhaps melancho- 
ly, he exprefles the fituation of his mind by the moft deplorable 
bowlings. A bird, when fick, ceafes to fing, droops the wing, ab- 
llains from food, afllimes a lurid afped, utters melancholy, weak 
cries, and exhibits every mark of deprefTed fpirits. By this means, 
animals intimate the afliftance they require, or foften thofe who 
maltreat them. Their plaintive cries are fometimes fo affecting as 
to difarm their enemies, or procure the aid of their equals. On the 
other hand, when animals are pleafed or carefled, they difcover, by 
their countenance, by their voice, by their movements, unequivocal 
fymptoms of chearfulnefs and alacrity of mind. Thus the expref- 
fions of pleafure and pain by brute animals, though not uttered in 
the precife manner with thofe of the human fpecies, are perfeAly 
analogous, and anfwer the fame intentions of Nature. 

By refpiration, and the inftruments employed in the performance 
of it, the larger animals are not only brought forth, but are enabled 
to extradt milk from the breafts of the mother. By refpiration, 
odors are conveyed to the nofe ; coughing, fneezing, yawning, figh- 
ing, finging, vomiting, and many other fundlions in the animal oeco- 
nomy, are at leaft partly accompliflied. 

After this general view of the refpiration of man and of quadru- 
peds, we proceed, according to the method laid down, to give fome 
account of the fame fundion in the other claffes of animals. 

With regard to birds, though,^ like other land-animals, they re- 
fpire by means of lungs, Nature has enabled them to tranfmit air to 

almoU 
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almoft every part of their bodies. The lungs of birds are fo firmly 
attached to the diaphragm, the ribs, the Hdes, and the vertebrae, that 
they can admit of very little dilatation or contradiion. Inftead of 
being impervious, the fubftance of the lungs, as well as of the dia- 
phragm, to which they adhere, is perforated with many holes or 
paflages for the tranl'miflion of air to the other parts of the body 
To each of thefe perforations a diftind membranous bag is joined. 
Thefe bags are extremely thin and tranfparent. They extend 
through the whole of the abdomen, are attached to the back and 
fides of that cavity, and each of them receives air from their refpcc- 
tive openings into the lungs. The cells in birds which receive air 
from the lungs are found not only in the foft parts, but in the bones. 
That ingenious and accurate anatomift, Mr John Hunter of Lon- 
don, remarks, that the bones of birds which receive air are of two 
kinds: ‘ Some, as the fternum, ribs, and vertebrae, have their inter- 

* nal fubftance divided into innumerable cells, whilft others, as the 

* 08 humeri and the os femoris, are hollowed out into one large ca- 

* nal, with fometimes a few bony columns running acrofs at the ex- 

* tremities. Bones of this kind may be diftinguilhed from thofc 

* that do not receive air by certain marks: i. By their lefs fpecific 

* gravity : 2. By being lefs vafcular, and therefore whiter : 3. By 

* their containing little or no oil, and confequently being more eafi- 
‘ ly cleaned ; and, when cleaned, appearing much whiter than com- 

* mon bones : 4. By having no marrow, or even any bloody pulpy 
‘ fubftance in their cells: 5. By not being, in general, fo hard and 

* firm as other bones j and, 6. By the paflage that allows the air to 
‘ enter the bones, which can eafily be perceived. In the recent 

* bone we may readily difeover holes, or openings, not filled with 
‘ any fuch foft fubftance as blood-veflels or nerves j and it happens 

* that 


* This faft feems to have been firft mentioned by the celebrated Do£lor Hai-vcy. 
See Harvey de General. Animal. Exercit. 3. 
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* that feveral of thefe holes are placed together, near that end of the 

* hone which is next to the trunk of the bird ; and are diftingiitih- 

* able by having their external edges rounded oiT ; which is not the 

* cafe with the holes through which either nerves or blood* velTels 

* pafs into the fubftance of the bone 

Mr Hunter afterwards informs us, that the lungs, at the anterior 
part, open into a number of membranous cells, which lie upon the 
fidcs of the pericardium, and communicate with thofe of the fter- 
num. At the fuperior part, the lungs open into the large cells of 
a loofe net-work, through which the wind-pipe, gullet, and large 
veflels, pafs as they proceed to and from the heart. Thefe cells, 
when didended with air, augment conlklerably the part where they 
are Htuated ; and this augmentation, or fwelling, is generally a mark 
either of anger or of love. This tumefadion is remarkable in the 
turkey-cock, in the pouting pigeon, and in the bread of a goofe 
when (he cackles. Thefe cells communicate with others in the ax- 
illa, under the large pedoral mufcle. In mod birds, the axillary 
cells communicate with the cavity of the os humeri by fmall open- 
ings in the hollow furface near the head of that bone. In fome 
birds, thefe cells ar-e continued down the wing, and communicate 
with the ulna and radius } in others,, they extend even to the pi- 
nions. The poderior edges of the lungs'open into the cells of the 
vertebrae, into thofe of the ribs, the canal of the fpinal marrow, the 
facrum, and other bones of the pelvis ;; from thefe parts the air finds 
a pafTage into the thigh-bone. * Thus,’ continues our learned and 
indefatig^le author, ‘ the cells of the abdomen, thofe furrounding 

* the pericardium,, thofe fituated. at the lower and forepart of the 

* neck, and in| the axilla, thofe in the cellular memturane under the 
*• pe&oral mufcles, as well as in. that which unites the ikin to the 

* body, 

« 

*' Hunter’s Obfemtiems on certaiii puts of the Animal Oeconomy,. pag. yjv 
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* body, all communicate with the lungs, and are capable of being 

* filled with air ; and again from thefe the cells of the fteruum, ribs, 
'*■ vertebrae of the back and loins, bones of the pelvis, the humeri, 

* the ulna and radius, with the pinions and thigh'bones, can in many 
‘ birds be furniftied with air 

Thefe fads, which our author candidly acknowledges had been 
formerly obferved, led him, in the year 1758, to make experiments 
on the breathing of birds, in order to prove the free communication 
between the lungs and the feveral parts of the body mentioned 
above. 

^ Firft,* fays he, ‘ I made an opening into the belly of a cock, 

* and having introduced a filver canula, tied up the trachea j 1 found 

* that the animal breathed by this opening, and might have lived ; 

* but, by an infiammation in the bowels coming on, adhefions were 

* produced, and the communication cut off. 

# 

* I next cut the wing through the os humeri, in another fowl, 
^ and tying up the trachea, as in the cock, found that the air palled 

* to and from the lungs by the canal in this bone. The fame expe* 

* riment was made with the os femoris of a young hawk, and was 
‘ attended with nearly the like fuccefs f.’ 

The extreme fingularity of this almoll univerfal diffufion of air 
through the bodies of birds, naturally excited a defire to difcover 
what might be the intention of Nature in producing a ftrudure fo 
extraordinary. Mr Hunter firft imagined that it might be intended 
to aftift the adl of flying, by incrcafing the volume and ftrength of 

P the 


* Hunter’s Obfcrvatlons on certain parts of the Animal Oeconomy, pag. 8r. 
.Ibid. pag. 82. 
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th« animal, without adding to its weight, which muftljc diminifli- 
cd; hecaufe the fpecific gravity of the external air is fuperior to that 
of the internal air, which is rendered more rare by the heat of the 
animal’s body. This opinion was corroborated, by confidering that 
the feathers of birds, and particularly thofe of the wings, contain a 
great quantity of air. With his ufual ingenuoufnefs, however, Mr 
Hunter, in oppofition to his firft conjedlure, informs us, that the 
oftrich, which does not fly, was amply provided with air-cells dif- 
perfed through its body ; that the wood-cock, and fome other flying 
birds, were not fo liberally fupplied with thefe cells as the oftrich ; 
and that the bat had no fuch peculiarity of ftru£ture. With regard 
to the oftrich, though it is not intended to fly, it runs with amazing 
rapidity, and, confequently, requires fimilar refources of air. 

He next conjedured, from analogy, that the air-cells in birds 
ought to be confidered as an appendage to the lungs; becaufc in the 
fnake, viper, and feveral other amphibious animals, the lungs are 
continued, in the form of two bags, through the whole abdomen, 
the upper part of which can only perform the office of refpiration 
with any degree of effed; becaufe the lower part has comparatively 
few air-velTels. ‘ The air,’ fays Mr Hunter, ‘ muft pafs through 

* this upper part before it gets to the lower in infpiration, and muft 
‘ alfo repafs in expiration ; fo that the refpiratory furface has more 

* air applied to it than what the lungs of themfelves could contain. 
‘ There is, in fad, a great fimilarity between birds and that clafs of 
‘ animals called amphibious ; and, although a bird and a fnake are 
‘ not the fame in the conftrudion of the refpiratory organs, yet the 
‘ circumftance of the air paffing in both beyond the lungs, into the 

* cavity of the abdomen, naturally leads us to fuppofe, that a ftruc- 
‘ ture fo fimilar is defigned in each to anfwer a fimilar purpofe. This 
‘ analogy is ftill farther fupported by the lungs in both coniifting of 
‘ large cells. Now, in amphibious animals, the ufe of fuch a eon- 

* formation 
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* formation of lungs is evident ; for it is in confequence of this 

* ftrufture that they require to breathe lefs frequently than others. 

* Even confidering the matter in this light, it may ftill, in birds, 

* have fome connexion with flying, as that motion may eafily be 

* imagined to render frequency of relpiration inconvenient, and a 

* rcfcrvoir of air may therefore become Angularly ufcful. Although 
‘ we are not to confidcr this ftrufture in birds to be an extcnflon of 

* lungs, yet I can eafily conceive this accumulation of air to be of 

* great ufe in refpiraiion ; for, as we obferved in the viper, that the 

* air, in its paflTage to and from thefe cells, muft certainly have a 

* confiderable eflFed upon the blood in the lungs, by allowing a much 
‘ greater quantity of air to pafs in a given time, than if there was 

* no fuch conftru^iion of parts. And this opinion will not appear 
‘ to be ill founded, if we confider, that, both in the bird and the vi- 
‘ per, the furface of the lungs is fmall in comparifon to what it is 
‘ in many other animals which have not this extenfion of cavity.*— 

* We muft not, however, give up the idea of fuch ftruifture being 
‘ of ufe in flying ; for 1 believe we may fet it down as a general 

* rule, that, in the birds of longeft and higheft flight, as eagles, this 

* extenfion, or diflufion of air, is carried farther than in the others; 
‘ and this opinion is ftrengthened, by comparing this ftrudure with 

* the refpiratory organs in the flying infedls, which arc compofed of 
‘ cells diffufed through the whole body ; and thefe arc extended 
‘ even into the head and down the extremities, while there is no 

* fuch ftrudure in thofe that do not fly, as the fpider,’ &c. 

Though Mr Hunter's modefty has not permitted him to draw his 
conclufion in a pofitive manner, he feems to have proved decidedly, 
that one ufe of the general diflufion of air through the bodies of 
birds is to prevent their refpiration from being ftoped or interrupted 
by the rapidity of their motion through a refilling medium. The 
refiftence of the air increafes in proportion to the celerity of the 

P 2 motion. 
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motion. Were it poffible for man to move Mrith a fwiftnefs equal 
to that of a fwallow', the refiftance of the air, as he is not provided 
with internal refervoirs fimilar to thofe of birds, would foon fuffb- 
cate him. Neither does the difficulty he mentions, with regard to 
the ftru<^ure of the oftrich, feem to contradidl his theory; for 
though, as formerly remarked, the oftrich does not fly, he runs with 
aftonifhing rapidity. 

The refpiration of air is not only neceflary to the exiftence of 
land-animals, but to that of fishes of every denomination, Coeta- 
ceous fifties, or thofe of the whale- kind, refpire, like man and qua- 
drupeds, by means of lungs; and, of courfe, they are obliged, at 
certain intervals, to come to the furface, in order to throw out the 
former air, and to take in a frefti fupply, 

Inftead of lungs, the other fpecies of filhes are furnilhcd with gills, 
through which they refpire both water and air ; for air is univcrfal- 
ly dift'ufed or mixed with every portion of water. When a free 
communication with the external air is prevented by ice, or by ar- 
tifice, fifties immediately difeover fymptoms of uneafinefs, and foon 
periih. iElian informs us, that, in winter, when the river Ifter was 
frozen, the fiftvers dug holes in the ice ; that great numbers of fifties 
reforted to thefe holes ; and that their eagernei’s was fo great, that 
they allowed themfelves to be feized by the hands of the filher.men. 
Rondeletius made many experiments on this fubje£t. If, fays he, 
fifties are put into a narrow-mouthed veflel filled with water, and 
a communication with the air be preferved, the animals live, and 
iwhn about, not for days and months only, but for fevcral years, 
if the mouth of the veflel, however, be fo clofely ftiut, either with 
the hand, or any other covering, that the pafiage of the air is ex- 
cluded, the fifties fuddenly die. Immediately after the mouth of 
the veflel is clofed, the creatures rufli tumultuoufly, one above an- 
other. 
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other, to the top, contending which of them (hall fooncft receive 
the benefit of the air In the fhallow parts of rivers, when fro- 
zen, many fifties are found dead. But, when parts of a river arc 
deep or rapid, the filhcs fiy from the ice, and by this means avoid 
deftrudion. 

Thefe, and fimilar experiments, have been repeated by Mr Wil- 
loughby, and many other modern authors ; and they have uniform- 
ly been attended with the fame event. A carp, in a large vcflel full 
of water, was placed in the receiver of an air-pump. In proportion 
as the air was exhaufted by working the pump, the furface of the 
animal’s body was covered with a number of bubbles. The carp 
foon breathed quicker, and with more difficulty : A little after, it 
rofe to the furface in quell of air. The bubbles on its furface next 
difappeared ; the belly, which before was greatly fwollen, fuddenly 
collapfedj and the animal funk to the bottom, and expired in con- 
vulfions. 

Thus the refpiration of air is as neceffary to the exiftence of 
fiihes as to that of land-animals; for none of them can live long 
when deprived of this vivifying element. Filhcs, indeed, feem to 
require a fmaller quantity of air than animals who have a conllant 
and free communication with the atmofphere. The bodies and 
fluids of fifties are colder than thofe of land-animals; and, of courfe, 
if Doctor Crawford’s theory be w'ell founded, fiihes require lefs air 
to fupport the proportionally fmall quantity of heat they poflefs. 

An analogy between fiihes and birds deferves here to be noticed. 
Both of thefe claffes of animals are rapid in their motions; and both 
of them, befidc refpiring by lungs or gills, have receptacles of air 
within their bodies. Fiihes tranfmit fmall quantities of air through 

their 


* Rondeletius, lib* 4. cap. p; 
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their gills ; but Nature has provided moft of them with air-bags or 
bladders, which may anfwer the double purpofe of enabling them 
to afcend and defcend in the water, and to communicate a vital prin- 
ciple to their whole fyftem. 

We lhall conclude this fubje^ with an account of the modes em- 
ployed by Nature for tranfmitting air into the bodies of insects. 

In this feemingly contemptible, and often noxious clafs of ani- 
mals, Nature has exhibited a wonderful diverfity of form, of man- 
ners, of inftin£ks, of deformity, and of beauty. But, however in- 
fignilicant thefe creatures may appear to inattentive obfervers, Na- 
ture has been equally provident in the formation of their bodies, 
and in the means of preferving the different individuals, according 
to their kinds, as in the larger animals, which have the appearance 
of more importance in the fcale of being. To inre4^s ihe has denied 
Jungs fimilar to thofe of men, quadrupeds, birds, and fiflies ; but, as 
the tranfmiffion of air into their bodies was neceflary to continue 
the principle of life, Ihe has furnifhed them with peculiar inftru- 

ments and apparatus for accomplifhing this indifpenfible purpofe. 

* 

Air is conveyed into the bodies of infeds by inftruments called 
tracheae or Jiigmata. The tracheae, or wind-pipes, are, in many 
infeds, long tubes protruding externally from different parts of the 
body. In fome, they proceed from the pofterior part, and have the 
appearance of one, two, or three tails ; in others, they arife from 
the back or fides. The Jiigmata are fmall holes, generally of a dif- 
ferent colour from the reft of the body, and run along the fides of 
many caterpillars in regular and beautifully dotted lines. That thefe 
tracheae and (ligmata are defiined for the tranfiniilion of air, has 
been proved by repeated experiments ; for, when flopped up by the 

application 
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application of oil, or other 'unftuous fubftances, the animals foon 
lofe their exiftence. 

In contemplating the pans of animals, when the ufes of thefe parts 
are not apparent, we are apt to deceive ourfelves by rafhly fuppo- 
fing them to anfwer purpoles for which they were never intended 
by Nature. Impreffed with this idea, M. de Reaumur was not fa- 
tisfied with the notion of Goedart and others, that the long tails of 
certain worms were intended to keep them fteady in their motions, 
and to prevent them from rolling. Reaumur obfervedj that thefe 
worms or grubs could lengthen or fhorten their tails at plcafurc, but 
that they were always longer than the animal’s body. Becaufe thefe 
tails have fome refcmblance to that of a rat, he diftinguifhes the ani- 
mals by the name of rat-tailed worms. Thefe w’orms are aquatic, 
and never appear on dry ground till they are about to undergo their 
firft transformation. Reaumur, in order to obferve their oeconomy 
more clofely, colledted a number of rat-tailed worms, and put them 
into a glafs veflel filled two inches high with water. At firft they 
were confiderably agitated, each feemingly fearching for a proper 
place of repofe. Some of them fwara acrofs, others attached them- 
felves to the Tides, and others refted at the bottom of the veflel. In 
a quarter of an hour they were almoft entirely tranquil, and Reau- 
mur foon difcovered the real ufe of their long tails. Upon exami- 
ning the veflel, he found that each of the animals, in whatever fitua- 
tion they were placed, extended its tail exactly to the furface ; that, 
like other aquatic infeds, the refpiration of air was ncceflTary to their 
exiftence; and that the tail, which is tubular, and open at the extre- 
mity, was the organ by which this operation was performed. In 
this experiment, the diftance from the bottom to the furface was two 
inches, and, of courfe, the tails were of an equal length. To dif- 
covcr how far the animals could extend their tails, this moft inge- 
nious and indefatigable philofopher gradually augmented the height 
X of 
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of the water, and the tails uniformly rofe to the furface till it was 
between five and fix inches high. When the water was raifed high- 
er, the animals immediately quitted their llaiion at the bottom, and 
cither mounted higher in the water, or fixed upon the fides of the 
veflel, in fituations which rendered it convenient for them to reach 
the furface with the points of their tails. Thefe tails confift of two 
tubes, both of which are capable of extenfion and contradion. The 
firft tube is always vifible ; but the fecond, which is the proper or- 
gan of refpiration, is exferted only when the water is raifed to a cer- 
tain height. Through this tube the air is conveyed into two large 
tracheae or wind-pipes within the body of the animal, and main- 
tains the principle of life. When the tails are below the furface, 
they occafionally emit fmall bubbles of air, which are vifible to the 
naked eye ; and immediately repair to the furface for frelh fupplies. 
Thefe rat- tailed worms pafs the firft and longeft part of their lives 
under water; when near the time of their transformation, they leave 
the water, go under the ground, and are there transformed into 
chryfalids ; and, laftly, from this ftate they are transformed into 
flics, and fpend the remainder of their exiftence in the air. 

Another fpecics of aquatic worms merit attention. They frequent 
marftics, ditches, and ftagnating waters. Their general colour is a 
greenifh brown. Their bodies confift of eleven rings ; and their 
fkin is not cruftaceous, but rather refemblcs parchment. Though 
thefe animals, before their transformation into flies, live in water, 
air is neceflary to fupport their principle of life ; and the apparatus 
with which Nature has furniihed them for that important purpofe 
deferves our notice. The laft ring, or termination of their bodies, 
is open, and ferves as a condudor of air. From this laft ring pro- 
ceed a number of hairs, which, when examined by the microfeope, 
are found to be real feathers with regular vanes.. In particular fi- 
tuations, they bend the laft ring in fuch a manner as to reach the 
>) furface 
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fuiface of the water or mud in which they are placed. Thefe feathers 
prevent the water from entering into the tube, or organ of refpira- 
tion ; and, when the animal raifes the termination of its body to the 
furface, in order to receive air, it. erects and Ipreads the feathers, 
and by this means expofes the end of the tube to the atmofphere. 
When cautioufly cut open, two large veflels, or tracheae, appear on 
each fide, and occupy almoft one half of the body. Both of thefe 
wind-pipes terminate in the open tube, or laft ring. Though thefe 
worms are furniihed with organs of refpiration, and a&ually refpire 
air, yet M. de Reaumur difcovered that fome of them could live 
more than twenty-four hours without refpiration. 

So anxious is Nature to provide animals, in every ftate of their 
exigence, with air, that, after the transformation of many infe£ts 
into cbryfalids, ihe creates inftruments for that purpofe, which did 
not exift previous to their transformation. The rat- tailed worms, 
formerly mentioned, foon after they are transformed into chryfalids, 
inftead of a foft pliable Ikin, are covered with a hard cruftaceous 
fubftance, feemingly impervious to the air ; and the tail, which was 
the wind-pipe of the animal in its firft ftate, gradually vaniflies. In 
a few hours, however, four hollow horns ftioot out, two from the 
fore, and two from the hind, part of what was the head of the ani- 
mal. Thefe horns, which are hard and tubular, M. de Reaumur 
difcovered to be real wind-pipes, deftined for the introdudion of air 
into the chryfalis, a ftate in which the animals have the appearance 
of being almoft totally dead, and, of courfe, ftiould feem to have 
little ufe for refpiration. He likewife difcovered that thefe horns, 
which had pierced the hard exterior covering, terminated in as many 
tracheae in the body of the animal. This faift affords a ftrong ex- 
ample of the neceffity of air for fuftaining the principle of life, even 
in its low’eft condition. After thefe animals pafs from the chryfalis 
ftafe to that of flies, they are deprived both of their tails and horns. 

CL But 
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But Nature, in this laft flage of their exiflence, has act left thehi 
‘’without proper rcfources for the introdu^lion of air into their bo* 
dies. Indead of protuberant tracheae in the form of tails or horns, 
they now, like other flies, receive air by means of fligmata, or 
holes, varioufly difpofed over different paits of the body. 

The nymph of the libella, or dragon-fly, refpires water, in the 
fame manner as men and quadrupeds refpire air. We receive and 
throw out the air by the mouth and noftrils. But the nymphs of 
the libella receive and ejeA water by an aperture at the termina- 
tion of their bodies. Thefe nymphs fometimes throw out the wa- 
ter, at certain intervals, with fuch force, that the ftream is percep- 
tible at the diftance of two or three inches from their bodies. When 
kept fome time out of the water, the defire or neceflity of refpira- 
tion is augmented ; and, accordingly, when replaced in a veflTel 
filled with water, infpirations and refpirations are repeated with un- 
ufual force and frequency. If you hold one of thefe nymphs in 
your hand, and apply drops of water to the pofterior end of its bo- 
dy, it inftantly, by an apparatus fimilar to the piflon of a pump, 
fucks in the water, and the dimenfions of its body are vifibly aug- 
mented. This water is again quickly thrown out by the fame in- 
flrument. But, though this infect refpires water, air feems to be 
not the lefs necefi&ry to its exiftence ; for, like other infeds, the 
whole interior part of its body is amply provided with large and 
convoluted tracheae ; and, externally, there are feveral fligmata def- 
tined for the introdudion of air 

The worms, or nymphs, of the ephemeron flies merit attention. 
They have received the denomination of ephemeron^ becaufe almoft 
«OQe of them, furvive the day in which they are tran^ormed into 

fiUa. 

* Reaumur, tom. la. pag. 187. 12” edit.. 



OF NATURAL HISTORY. 


123 


fiies* But many of them live not one hour ift'er their transforma- 
tion. When in the worm and nymph ftates, they generally live in 
holes near the furface of the water ; and, under thefe two forms, 
continue to grow till they are mature for palling into the lad and 
(horteft period of their extftence. ^fcwammerdam informs us, that 
fome of them remain three years tinder water, others two, and 
others one only. During their abode in this element, they are nou- 
rilhed and prepared for their laft and fatal change. Immediately 
after the males have joined their mates, and the females have de- 
pofited their eggs in the water, both perifli, but not before they have 
left the rudiments of a numerous race of fucceflbrs. As long as 
thefe infects live in the water, to inattentive obfervers, their general 
appearance is nearly the fame. When they have paffed, however, 
into nymphs, the veftiges of wings may be perceived, which we look 
for in vain during their firft or worm ftate. In both ftates, the in- 
fe<3: which is to become an ephemeron fly has fix legs attached to 
the breaft. The head is triangular, and from the bafe of each eye 
proceeds an articulated feeler. The body is compofed of ten rings, 
from the laft of which three tails, that probably perform the office 
of tracheae, arife. Thefe tails, in fomc fpecies, are as long as the 
animal’s body, and are fringed with hairs which have a refemblance 
to feathers. But, what principally deferves our notice on this fub- 
jeft is, that, on each fide of the body, there are fix or feven protu- 
berances, which have the appearance of fo many oars. With thefe 
inftruments the animals deferibe arches in the water, firft on one 
fide, and then on the other, with aftonilhing rapidity. This circum- 
ftance led Clutius, and fome other authors, to think that thefe pro- 
tuberances were fins, or inftruments of motion, and that the animals 
were fiflies. But Reaumur remarked that they moved thefe fins 
with the fame rapidity when the animals were at.feft as when they 
were in motion ; and that, inftead of fins, when examined by the 
mierpfeope, he difeovered them to be gills, through which the crea- 

0^2 tures 
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ture# fefpire. Each gill confifts of a fhort trunk, and two large 
branches, or tubes, which give off on all ftdes a number of fmaller 
ramifications, and are perfedly fimilar to the tracheae of other in- 
fedls. At the origin of every gill, two tracheae penetrate the trunk, 
and are difperfed through the b#]y of the animal. 

Though the fiigmata, or refpiratory organs, of caterpillars and 
other infers, were long known to ferve the purpofe of infpiration, 
yet it was uncertain whether the animals refpired by the fame ori- 
fices, till Bonnet, and, after him, Reaumur, afcertained the fa£k by 
many curious and accurate experiments. The firfl of thefe authors 
immerfed numbers of caterpillars, of different kinds, and at different 
times, in water, and he obferved, both with the naked eye, and by 
the afiifiance of a glafs, bubbles of air iffuing from various parts of 
their bodies, and particularly from the fiigmata. To remove all de- 
eeption from his experiments, before immerfion, he carefully moif- 
tened the caterpillars with water, in order to diilodge any portions 
of the external air that might be adhering to their bodies. Some 
of them he allowed to remain fo long under water, that they had 
every appearance of death. He then raifed the bead and the twa 
anterior fiigmata above the furface. The head, and firft pair of 
legs, fooh began to move from fide to fide ; and the body neceflari- 
ly partook of the fame motions. During thefe movements, many 
bubbles of air iffued from the pofierior and intermediate fiigmata, 
which fiill remained under water; but the membranous limbs con- 
tinued nearly at refi. He next kept a caterpillar under water till all 
motion was fufpended. Then he elevated the anus and the two lafi 
fiigmata above the furface, that they might have a communication 
with the external air. He kept the animal in this fituatiun about 
half an hour, without any fymptoms of re- animation. After railing 
the body fuccelllvely from the lafi to the firfi pair of fiigmata, fiill 
the animal exhibited no fymptoms of life;^ but, when be expofed- 

the 
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the whole body to the exteri^al air for half an hour, the powers of 
life completely returned. After fufpending the caterpillar about 
two hours with the laft five pair of fiigmata above the furface, he 
found that life was not extinguifiied. He then raifed the water till 
the anus and Ia(l pair of ftigmata only were expofed to the atmof- 
phere. He allowed the caterpillar to remain in this fituation more 
than half an hour ; and he obferved that it often bended its body 
with a view to reach the fiirface, and that, during thefe efforts, bub* 
bles of air iflued from the anterior, but not from the pofterior ftig- 
mata. He like, wife remarked, that, on the fmalleft motion of the 
animal, thefe bubbles were difcharged, but that they were augment- 
ed both in quantity and fize, in proportion to the agitations of the 
body. M. Bonnet immediately raifed the water till it covered the 
two laft ftigmata j the caterpillar was violently agitated ; but no 
bubbles of air, the communication being cut off, appeared, and all 
motion ceafed. He inftantly lowered the water, and expofed the 
two pofterior ftigmata to the air ; the animal refumed its move- 
ments ; but in a moment after it expired. By another experiment, 
M. Bonnet difcovered that a caterpillar lived eight days fufpended 
in water, during all which time it breathed folely by the two pofte- 
rior ftigmata. 

After thefe, and many other fafts of a fimilar kind, which de- 
monftrate that air is ncceflary for the fupport and continuation of 
animal life, it {hall only be remarked, that, when caterpillars under- 
go their laft change, and appear in the form of flies of every deno- 
mination, Nature has ftill furniftied them with ftigmata, or refpira- 
tory organs. 

Reptiles of all kinds are likewife furnilhed with organs of refpi- 
ratlon. Land-fnails, at the approach of winter, bury themfelVes in 
the earth, or retire into holes of rocks, or of old buildings, where 

they 
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they remtia in a torpid ftate daring ti» fisverity of the feaibn. For 
protedion and warmth, thefe animalSy when they go into their win- 
ter habitations, form, by means of a ilime or faliva that iflues from 
every pore of their bodies, a membranous cover which fiops up the 
mouths of their fliells. But this pellicle or cover, though apparent- 
ly pretty hard and folid, is fo thin and porous as not entirely to ex- 
clude the entrance of air, without which the principle of life could 
not be continued. Accordingly, when, by accident, the pellicle is 
made too thick, and prevents a communication with the external 
air, the animal, to remedy the evil, makes a fmall aperture in its 
cover. In this ilate fnails remain fix or feven months, without 
food or motion, till the genial warmth of the fpring breaks their 
Humber, and calls forth their a^ive powers. Hence it ihould ap- 
pear, that air is more neceflary to the prefervation of animal life 
than food itfelf; for, in numberlefs inftances, animals can live, not 
for days or weeks, but for months, without fupplies of nourilhment. 
None of them, however, are capable of exifting nearly fo long with- 
out having fome communication with the air. 

With regard to fnails that live in freflx waters, or in the ocean, 
the fpecies of which are numerous, their manner of refpiring is lin- 
gular. All of them have an aperture on the right fide of the neck. 
This aperture ferves the compUcated purpofes of difcharging the 
faeces, of lodging the organs of generation, of afcending and de- 
fcendlng in the water, and of refpiration. They are frequently ob- 
ferved to ftxaiten the orifice of this aperture, to llretch it out in the 
form of an oblong tube j and, in this ftate, they rife to the furface, 
in order to expel the former air, and take in a new fupply. 

But, though air leems to be an indilpenfible principle of animal 
life, yet many animals can live longer without the ufe of this ele- 
ment, or at lead with fmallcr quandlies of it, than others. Even 

men. 
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men, by long pra^ice, aequire the faculty of retaining the air in 
their lungs for an almoft incredible length of time. Some of thofe 
wretched creatures who are compelled by tyranny to dive for pearl- 
oyfters, have been known to continue under water three quarters of 
an hour without receiving a frcfti fupply of air. Thofe animals 
which lie torpid during the winter, as the hedge-hog, the dormoufe, 
the marmot, &c. though perhaps not entirely deprived of all com- 
munication with the airj exift, without any apparent breathing, till 
the beat of the fpring reftores their wonted po^rs of life, when the 
refpiration of air becomes again equally necraary as before their 
torpor commenced. The toad, like all the frog*kind, is torpid in 
winter. At the approach of winter, the toad retires to the hollow 
root of a tree, to the cleft of a rock, and fometimes to the bottom of 
a ditch or pond, where it remains for months in a ftate of feeming 
infenfibility. In this laft fuuation, it can have very little commu- 
nication with the air. But ftill the principle of life is continued, 
anti the animal revives in the fpring. What is more wonderful, 
toads have been found, in a hundred places of the globe, inclofed in 
the heart of folid rocks, and in the bodies of trees, where they have 
been fuppofed to exift for centuries, without any apparent accefe 
either to nouriftiment or to air ; and yet they were alive and vigo- 
rous. In the Memoirs of the Academy of Sciences for the year 
1719, we have an account of a toad found alive, and healthy, in the 
heart of an old elm. Another, in the year 1731, was difeovered, 
near Nantz, in the heart of an old oak, without any viftble entrance 
to its habitation. From the fize of the tree, it was concluded, that 
the animal muft have been confined in that fituation at leaft eighty 
or a hundred years. In the many examples of toads foand in folici 
rocks, exaA imprelTions of the animals bodies, correfpending to their 
refpedlive fizes, were uniformly left in the ftones or trees from 
which they were dillodged ; and, to this day, it is faid, that there is 
a marble chimney-piece at Chatfworth with a print of a toad in it ; 

and 
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and a traditionary account of the place and manner in which U waa 
diicovered. 

Thefe, and Hmilar fa^ls, are fupported by authorities fo numerous 
and fo refpedtabley that it is unnecelTary to quote them. Many a- 
bortive attempts have been made to account for an animal’s grow- 
ing and living very long in the fituations above defcribed, without 
the pollibility of receiving nourilhment or air; efpecially as, like all 
other animals, whei^att into an exhaufted receiver, the toad foon lofes 
its exiftence. Upoo^is fubjed I (hall only hazard two obfervations. 
The toad, it is well known, when kept in a damp place, can live fe- 
veral months without food of any kind, though, in its ftate of na- 
tural liberty, it devours voracioufly fpiders, maggots, ants, and other 
infeds. Here we have an inftance, and there are many, of an animal 
whofe conftitution is fo framed by Nature, that- it can exift feveral 
months without receiving any portion of food. According to our ide- 
as of the neceffity of frequent fupplies of nourifhment, it is nearly as 
difficult for us to conceive an abftinence of four or fix months as one 
of as many years, or even centuries. The one fad, therefore, though 
we are unable to account for either, may be as readily admitted as 
the other. The^fame remark is equally applicable to the regular ref- 
piration of air. The toad, and many other animals, from fome pe- 
culiarity in their conftitution,. can live very long in a torpid ftate 
without feeming to refpire, and yet their principle of life is not en- 
tirely extinguilhed. Hence the toad may, and adually does, live 
many years in fttuations which exclude a free intercourfe with the 
external air. Befides, almoft all the above, and fimilar fads, muft, 
from their nature, have been difcovered by common labourers, who 
are totally unqualified for examining every circumftance with the 
difeerning eye of a philofopher. In rocks there are many chinks, as 
well as fiftures, both horizontal and perpendicular ; and in old trees- 
nothing is more frequent than holes and vacuities of different diraen- 

3 fions. 
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iiQtifi. .'Tkrobgh thefe Tunis ' ani i^cuidi^ the eggs of toads may 
accidentally be conveyed by yrat(^^ the peiitMfatton of which few 
fubflances are capable of refiftitig. After the e^^ are hatchied, the 
animals may receive moifture, and fmall portions of air, through 
the crevices of rocks, or the channels of aged trees. But I mean 
not to perfuadei.; for I cannot fatisfy myfelf. All I intend^^is to re- 
commend,^ to thofe gentlemen Sfho may hereafter chance t0vfe6 fuch - 
rare phaenomena, a ftrift examihation of every circumftanco that 
can throw*light upon a fubjeA fo dark and myfterious ; for the vul- - 
gar, ever inclined to render Uncommon appearances ftill more mar- 
vellous,- are not to be trufted. 

From the fads 1 have enumerated, it is apparent that air, in cer- 
tain proportions, according to the ftrufturc and conftitution of every 
'animated being of which we have any knowledge, is indiljpenfibly nc- 
ceflary for the exiftence and continuation of animal life. Not only 
men,'quadruped8, birds, fiflies, reptiles, and the larger infefts, but even 
fleas, mites, the minute cels found in pafle or in vinegar, and the ani- 
malcules produced by infufing animal or vegetable fubftances in wa- 
ter, inevitably perifli when deprived of this all-vivifying clement. 

With regard to plants, air is fo neccflfary to their exiftence, that 
they do not vegetate in an exhaufted receiver. Plants, as formerly 
mentioned, are furniftied with numerous air-veflels, or refpiratory 
organs. They abforb and transmit air through every pore. When 
placed in an exhaufted receiver, the air contained in every part of 
their fubftance is foon extracted ; and, in proportion as this air is 
likewife pumped out by the machine, the flowers and leaves fljow 
evident fymptoms of debility j they become flaccid, pendulous, and 
aOTume a fickly appearance ; and, if retained in that fituation a cer- 
tain length of time, their vegetating powers arc irrecoverably ex- 
tinguiflhed. 
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Upon the* ‘whole, as the air we continually breathe is an unlver- 
fal menftruutn, and, of courfe, liable to be impregnated with exha- 
lations from every fubftance to which it has accefs, the great impor- 
tance of perfonal, as w'ell as of domeilic cleanlinefs, is an obvious 
reiledion. In building towns or houfes, the lituation, with regard 
to air, is a capital objed. The vicinity of marlhes, of ftagnating 
waters, of manufadures of tallow;, oil, fal ammoniac, the fmelting 
or corroding of metals of every kind, and many other operations 
which contaminate the air, fhould be either avoided or removed, as 
they are the pefts of our fenfes, and the poifoners of our conftitu- 
tions. Even in northern climates, houfes furrounded with trees, or 
in the neighbourhood of luxuriant vegetables, are always damp, 
and infefled with infeds ; and hence the ambient air is replete with 
the feeds of difeafe. Precautions of this kind are ftill more necef- 
fary in hot climates. Air, like other menftruums, abforbs a greater 
or lefs proportion of the particles of bodies, according to its degree 
of heat. In Madrid, however, in Oonftantinople, and in many 
other cities of warm regions, the houfes are crouded together, the 
ftreets are narrow, and covered with filth of every kind. We can- 
not, therefore, be furprifed, that human beings exifting in fuch fi- 
tuations fliould be fo frequently infeded with peftilential difeafes. 


CHAP. 
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CHAPTER IV. 


Of Motion, 


M otion, in the opinion of Ariftotle, and the admirers of 
ancient philofophy, can only be produced by mind; and 
hence they define mind to be the power of moving^ By the fame 
mode of reafoning, it may be faid that ref^ or inaSlivity^ is the power 
of being moved. But fuch fpeculations are foreign to the nature of 
this work, and perhaps fruitlefs in themfelves. Though it is impof* 
fiblc to give an unexceptionable definition of motion, the phaeno- 
menon ilfelf is obvious to every man’s fenfes. 

All the terreftrial objects which prefent themfelves to our obfer- 

vation are, with regard to motion, diftinguifhable into two general 

clafTes. The firft confifts of thofe which are endowed with a fpon- 

taneous or felf-moving power, and with fome qualities and alFec- 

tions fimilar to thofe of our minds. The fecond confifts of ali thofe 

♦ 

objedls in which no fuch qualities and afieiftions appear, and are of 
a nature fo paflfive, that they never move of themfelves, nor, when 
put in motion, do they ever flop without fome external influence or 
refiftance. The firft clafs of objeds, from their pofleflTing the power 
of fpontaneous motion, and other qualities peculiar to animated be- 
I R 2 
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ings, are ealily didlnguiihed from body, or matter, which is totally 
deprived of all thefe qualities. In confequeace of its pailive nature, 
matter not only never changes its date without external force, but 
refids when any fuch change is attempted to be made. When at 
red, it cannot be put in motion without difficulty ; and, when in 
motion, a certain force is required to dop its courfe. The force 
with which matter perieveres in its date, and redds any change, is 
called its vis inertiae^ and is always proportional to the quantity of 
matter in any particular body. When we double or triple a body, 
we uniformly dn,d, that the force requidte to move it with equal 
celerity mud likewife be doubled or tripled. Thefe, and dmilar 
fadls, which are refults of perpetual experience, (how that body is 
equally indifferent to motion and red ; that this indifference feems 
to be the natural confequence of the mod abfolute inadlivity ; and 
that the power of beginning motion is peculiar to adive and intel- 
ligent beings. Leaving, therefore, all metaphydcal fpeculations on 
this fubjed, we Iball give feme remarks upon the motions of ani- 
mals. 

In general, all the progreffive motions of animals are performed 
by the indrumentality of mufcles, tendons, and articulations. The 
operation of mufcles depends upon fome unknown influence derived 
to them from the brain and nerves. Hence the brain and nerves 
are the fources of every motion as well as of every fenfation. With 
regard to the caufes which determine the adions of animals, thefe 
mud be referred to fenfation, and the confequent exertions of intel- 
led. The fird impreffion an objed makes upon our fenfations di- 
mulates us either to approach or rctirtwfrom it, according as it ex- 
cites affedion or averfion. Thefe morions neceflfarily refult from 
the fird impreffion made by the objed. But man, and many other 
animals, have the power of rcfiding thefe original motives to adion, 
and of remaining at red, without either retiring or approaching. * If 
3 
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* a man,* fays the Count dc BulTon, * were deprived of fight, he 

* would make no movement to gratify his eyes. The fame thing 

* would happen, if he were deprived of any of the other fenfes; 

‘ and, if deprived of ev’ery fenfe, he would remain perpetually at 
‘ reft,' and no objedl would excite him to move, though, by natural 
‘ conformation, he were fully capable of motion.’ Natural wants, 
as that of taking nourifhment, neceflarily excite deiire or appetite. 
But, if a man be deprived of fenfation, want cannot exift, becaufe 
all its fources are annihilated. This is cutting off all the caufes, and 
at the fame time looking for the effects. An animal without fome 
fenfation is no animal, but a dead mafs of matter. Sentiment is the 
only ftimulus to animal motion ; the aptnefs of the parts produces 
the effe£l, which varies according to the ftrudlure and deftination of 
thefe parts. The fenfe of want creates defirc. Whenever an ani- 
mal perceives an objeft fitted to fupply its wants, defire is the ne- 
ceflary confequence, and aftion or motion infiantly fucceeds. 

Befide progreffive motion, the motion of hands, and other parts 
of animal bodies, which are all effefted by means of mufcles, and 
are fubjefl to the will of the creatures who perform them, there are 
other motions that have little or no dependence on our inclinations. 
Of this kind are the aftion of the heart, the circulation of the blood, 
the digeftion of food, the periftaltic motion of the bowels, the pro- 
grefs of the chyle from the ftomach and inteftines to the fubclavian 
vein, the movement of the various fecreted liquors, fuch as the gall, 
the urine, the faliva, &c. Thefe, together with the adion of the 
lungs in refpiration, have received the denomination of vital and m- 
voluntary motions^ becaufe moft of them go on without any confeious 
exertions of the intelledual principle. If fuch a variety of nice and 
complicated movements had been left to the determination and di- 
redion of our minds, they mud neceflarily have occupied too much 
of our attention ; and many of them wouW infallibly have been nc!- 

glededi 
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gleded during Ikep, when confcidurneft is often almoft totally fu- 
fpeiided. But Nature in her operations is always wife. She has 
given to man, and other animals, the dire^ion of no movements 
but what are eafily performed, contribute to pleafure and health, 
and enable them to acquire food correfponding to the ftru^ure of 
their bodies and the elements in which they live. 

It never was my intention, and, indeed, it would have been fo- 
reign to the defign of this work, and ill fuited to that clafs of man- 
kind to whom I wilh chiefly to be ufeful, to enter into the rationale 
of animal motion ; to mention the number, infertion, and diredBon, 
of the mufcles employed in moving the different parts of animated 
bodies ; or to account for the modes by which animals walk, leap, 
fly, fwim, creep, &c. Such difcuflions would not only require a 
volume, but a thorough acquaintance with all the depths of anato- 
mical and mathematical knowledge. What follows, therefore, will 
confift of fome defultory obfervations ; and the fubjedl lhall be con- 
cluded by enumerating a few examples of movements peculiar to 
certain animals. 

The motions of animals are proportioned to their weight and 
ftrudture. A flea can leap fome hundred times its own length. 
Were an elephant, a. camel, or a horfe, to leap in the fame propor- 
tion, their weight would crufli them to atoms. The fame remark 
is applicable to fpiders, worms, and other infedts. The foftnefs of 
their texture, and the comparative fmallnefs of their fpecific gravi- 
ty, enable them to fall with impunity from heights that would 
prove fatal to larger and heavier animals. 

Motion gives birth, perfedtion, death, and reprodudtion, to all 
animal and vegetable beings. It is the caufe of all that diverfity 
and change which perpstually affedt every objedt in the univerfe. 

The 
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The globe we iobabit, as well as the innumerable and llupendous 
heavenly bodies which prefent themfelves, in forms apparently mi- 
nute to our obfervation, conftantly exhibit motions of the rooft in- 
conceivable rapidity. The magnitude of this earth, when confider- 
ed with relation to man, and other animals, appears to be exceed- 
ingly great. It is indeed fufficiently fpacious, and fufBciently pro- 
lific, for the conveniency and maintenance of its inhabitants. The 
magnificent objects difplayed on its furface excite the admiration of 
every beholder. Its plains and mountains, its rivers'and lakes, its 
iflands and continents, its Teas and oceans, continually follicit atten- 
tion, gratify curiofity, and call forth the powers of reafon and re- 
flexion. But, when compared to the other heavenly bodies, the 
number and magnitude of which exceed all the powers of human 
conception, the grandeur of our earth diminilhes. Infiead of ex- 
citing wonder, it almofl vanifties from our fight. Infiead of an im- 
menfe globe, it dwindles into a point, feems to occupy no fpace, and 
lofes itfelf in the boundlefs regions of the univerfe. Confiderationa 
of this kind are apt to deprefs the dignity of man, and to leflen his 
importance in the great fcale of being ; but they expand his mental 
faculties, and exalt his ideas concerning that inconceivable Power 
which firft produced, and ftill fupports, thofe aftonifhing orbs. 

The different movements to which animals are ftimulated by the 
defire of food, by love, by the appetite for frolic and exercife, by 
their hoftilities, and by other exciting caufes, give animation and vi- 
vacity to the whole feene of nature. A filent and motionlefs pro- 
fjpeX, however beautiful and variegated, foon ceafes to pleafc, and at 
Isdl becomes infupportable. Motion, fays Mr Harris, is the objeX 
or caufe of all fenfation. In mufic we hear it ; in favours we tailc 
it i ia odors we fiuell it ; in touch we feel it i in light we fee it. 


Animals, 
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Animals furnifhed with deftrudivt weapons, or endowed with 
uncommon ftrength, courage, or ingenuity, are proportionally flow- 
er in their movements than the weaker kinds. The fame remark is 
applicable to thofe fpecies whofe food is always at hand. Worms, 
caterpillars, and many other infers, in order to procure nourifli- 
ment, are under no neccflity of taking an extenfive range. But the 
motions of birds and fiflies are extremely rapid ; becaufe,. in queft of 
food, they are obliged to pafs through large tracks, and they haye 
alfo many enemies to avoid. 

Timid animals, as the hare, the rabbit, the Guiney-pig, &c. are 
almoft perpetually in motion. Even when perfectly undiflurbed, 
they are reftlefs, and betray a continual anxiety of danger. They 
run about, ftop fhort, eredl their ears, and liflen. The Guiney-pig 
frequently raifes itfelf on its hind-legs, and fnuffs all around to catch 
the fcent of food when hungry, or to increafe its circle of hearing 
when afraid. 

The movements of many animals are fo extremely flow, that 
fome of them, particularly thofe of the fhell tribes, are generally 
fuppofed to be deftitute of the power of moving. It is a common 
notion, that both frefli and fait water mufcles have not the loco- 
motive faculty. But this is a vulgar error. It is almoft unnecefTary 
to mention, that the exterior part of mufcles confifts of two fhells 
hinged together, which the animals can open or fliut at pleafure. 
Every perfon muft likewife have obferved, in the ftruSure of the 
animal itfelf, a flefliy protuberance of a much redder colour, and 
denfer confiftence, than the other parts of the body. This mufcular 
protuberance, which confifts of two lobes, has been denominated a 
trunks or tongue : But it is an inftrument by which the creature is 
enabled to perform a progreflTive, though a very flow motion j and, 

therefore. 
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tliereS^ In def^lbiag it« manner of mo^ng, I fliall call thefe two 
lobes the animars tentacuhy or feet» 

When inclined to remove from its prefent fituation, the river- 
mtifcle opens its (hell, thrufts out its tentacula, and, while lying on 
its fide in an horizoiital podtioflf, digs a fmaill furrow in the fand. 
Into this furrow, by the operation of the fame tentacula, the ani- 
mal makes the fhell fall, and thus brings it into a vertical pofition. 
We have now got our mufcle on end ; but how is he to proceed ? 
He ftretehes forward his tentacula, by which he throws back the 
fand, lengthens the furrow, and this fulcrum enables him to proceed 
on his journey. 

With regard to marine mufcles, their progreffive motion is per- 
formed in the fame manner, and by the fame inftruments. When 
not in motion, they are all firmly attached to rocks, or fmall ftones, 
by many threads of about two inches in length, which ferve the 
double purpofes of an anchor and cable. Without this provifion 
of Nature, thefe animals muft become the fport of the waves, and 
the fpecies would foon be anriihilated. But, how does the creature 
fpin thefe threads ? A cylindrical canal extends from the origin to 
the extremity of the tentacula. In this canal an extremely glliti- 
nous fubfiance is fecreted, which the animal, by the operation of 
certain mufcles, has the power of forcing out, and of attaching it, 
in the form of ftrong threacfs, to 0 ones or other folid bodies. More 
than a hundred and fifty of thefe cables are often employed in 
mooring a fingle mufcle The fubftance of the threads is exceed- 
ingly vifcotis, mdigeftibk in the human Aomach, and is probably 
the caufe of thofe fatal confequences which fometimes happen to in- 
attentive eaters. In' Scotland, thefe threads are called the of 

^ S' mufcles, 


* Oeovrcs dc Bonnet, tom. 5. pag. 3di. 410 edih 
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miifcles, aqi^d ihould be carefully pulled off before the aniinals are 
thrown into the flomach. ^ 

- Other bivalved fhell-fiflies, the fpecie* of which are numerous, 
perform a progreflive or retrograde motion by an inftrument that 
has no fmall refemblance to a leg and foot. But the animals can, 
at pleafure, make this leg aflume almoft every kind of form, accor- 
ding as their exigencies may require. By this leg they are not on- 
ly enabled to creep, to fink into the mud, or difengage themfelves 
from it, but to perform a motion, which no man could fupppfe fhell- 
fifties were capabte of performing. When the tellina, or limpin, is 
about to make a fpring, it puts the fhcll on the point or fummit, as 
if with a view to diminiih friction. It then ftretches out the leg 
as far as poflible, makes it embrace a portion of the firell, and, by a 
fudden movement, firailar to that of a fpring let loofe, it ftrikes the 
earth with its leg, and actually leaps to a confiderable diftance *. 

The fpout-filh t has a bivalved fliell, which refembles the handle 
of a razor. This animal is incapable of progreflive motion on the 
furfacej but it digs a hole or cell in the fand, fometimes two feet in 
depth, in which it can afeeird and defeend at pleafure. The inftru- 
ment or leg by which it performs all its movements is fituated at 
the centre. This leg is flefliy, cylindrical, and pretty long. When 
neceflary, the animal can makq, the termination of the leg aflume 
the form of a ball. The fpout-fi(h, w*hen lying on the furface of 

V 

the fand, and about to fink into it, extends its leg from the inferior 
end of the fhell, and makes the extremity of it take on the form of 
a flxovel, fharp otveach fide, and- terminating in a point.^ With this 
inftrument the animal cuts a hole in the fand. After the hole is 
‘made, it advances the leg ftill farther into the fand, makes it aflume 

the 

* Oeuvres de Bonnet, tom. 5. pag. 341. 4to edit. 

t The name of the. animal in Scotland. In England it is called razor^jijh. 
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the form of a hook, and with this hook, as a fulcrum, it obli- 
ges the {hell to defcend into the hole. In this manner the animal 
operates till the {hell totally difappears. When it choofes to regain 
the furface, it puts the termination of the leg into the {hape of a 
hjill, and makes an effort to extend the whole leg ; but the ball pre- 
vents any farther defcent, and the mufcular effort neceflarily puChes 
the {hell upward till it reaches the furface, or top of the hole. It is 
amazing with what dexterity and quicknefs thefe feemingly awk- 
ward motions are performed. 

It is remarkable that the fpout-fifh, though it lives in fait water, 
abhors fait. When a little fait is thrown into the hole, the animal 
•inftantly quits his habitation. But it is ftill more remarkable, that, 
if you feize the animal with your hand, and afterwards allow it to 
retire into its cell, you may ftrew as much fait upon it as you pleafe, 
but the fi{h will never again make its appearance. If you do not 
handle the animal, by applying fait, you may make it come to the 
furface as often as you incline ; and filhermen often make ufe of 
this ftratagem. This behaviour indicates moro fentiment and rccol- 
ledion than one Ihould naturaHy expert from a fpout-filh. 

The fcallop, another well known bivalvcd {hell-fifli, has the pow- 
er of progrelfive motion upon land, and likewife of fv^imming on 
the furface of the water. When this animal happens to be deferred 
by the tide, it opens its {hell to the full extent, then {huts it with a 
fuUden jerk, by which it often rifes five or fix inches from the 
ground. In this manner it tumbles forward till it regains the water. 
When the fea is calm, troops, or little fleets of fcallops, are often ob- 
ferved fwimming on the furface. They raife one valve of their 
{hell above the furface, which becomes a kind of fail, while the other 
remains under the water, and anfwers the purpofe of an anchor, by 
fteadying the animal, and preventing its being overfet. When an 
3 S 2* enemy 
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en«my appfoaches, th€y fnftsmtly fliut their fheJIs, plunge to the 
bottom, and the whole fleet -difappears*! By what means they are 
enabled to regain the furface, we are ftilJ ignorant. 

With regard to the locomotive faculty of the oyfter, the follow- 
ing faifls are recorded in the youmal dt Phyjique by the Abb6 Dic- 
queraare. Like many other bivalved fhell-^filh, the oyfter has the 
power of fquirting out water with a confiderable force. By thus 
fuddenly and forcibly ejc£king a quantity of water, the animal re- 
pulfes fuch enemies as endeavour to infinuate into its (hell while 
open. By the fame operation, if not firmly attached to rocks, to 
ftones, or to one another, the oyfter retreats backwards, or ftarts to 
a fide in a lateral direction. Any perfon may amufe himfelf with* 
the fquirting and motions of oyfters, by putting them in a plate fi- 
tuated in a horizontal pofition, and which contains as much fea- 
water as is fufficient to cover them. The oyfter has been reprefent- 
ed by many authors as an animal deftitute not only of motion, but 
of every fpecies of fenfation. The Abb^ Dicquemare, however, 
has ftiown, that it can perform movements perfe<ftly confonant to 
its wants, to the dangers it apprehends, and to the enemies by which 
it is attacked. Inftead of being deftitute of all fenfation, oyfters are 
capable of deriving knowledge from experience. When removed, 
from fituations which are conftantly covered with the fca, devoid 
of experience, they open theif fbells, lofe their water, and die in a 
few days. But, even when taken from fimilar fituations, and laid 
down in places from which the fea occafionally retires, they feel the 
cffedls of the fun’s rays, or of the cold air, or perhaps apprehend 
the attacks of enemies, and af:cordingIy learn to keep their fliells clofe 
till the tide returns. Condu^ of this kind plainly indicates both 
fenfation and a degree nf ihtclligence. 

The^ 
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‘ l’'TI« rootibn of the fea-urching, or fea-eggi .a well 

Roowb AOtii^hrod ihell-fiih, merits our atteotion^ This animal, 
of which there are feveral fpecics, is round, oval,, pr (haped like a 
bias^howl. The fiirface of the diell is divided into beautiful trian- 
gular coittpartments, and covered with numberlefs prickles} from 
which laft circumftancc it has received the appellation of fea-urchin^ 
or /€a‘he<%«'b$g. Thefe triangles are fcparated by regular belts, and 
perforated by a great number of holes. Each hole gives lodgement 
to a fleiby horn fimllar to thofe of the fnail, and fufceptible of the 
feme movements. Like the fnail, the fea- urchin ufes its horns 
when in motion; but their principal ufc is to fix the animal to 
rocks, ftones, or the bottom of the ocean. By means of the horns 
and prickles, which proceed from almoft every point of the (hell, 
the fea- urchin is enabled to walk either on its back or on its belly. 
The limbs it moft generally employs are thofe which furround the 
mouth. But, when it choofes, it can move forward, by turning on 
itfelf like the 'wheel of a coach. Thus the fea-urchin furnifhes an 
example of an animal employing many thoufend limbs in its various 
movements. The reader may try to conceive the number of mufcles, 
of fibres, and of other apparatus, which are requifite to the progref- 
five motion of this little animal. 

% 

The motion of that dpecies of medufe, or fea-nettle, which at- 
taches itfelf to rocks, and to the larger IhelUfiih, is extremely (low. 
The fca-nettles alTume fuch a variety of figures, that it is impoflible 
to deferibe them under any determinate ihape. In general, their 
bodies have a refemblance to a truncated cone. The bafe of the 
*cone is applied to the rock, or oth^r fubftance to which they adhere. 
With regard to. colour, fome of them are red, fome greenilh, ,fome 
whitiflh, and othets are brown. When the mouth, which is very 
large, is expanded, its margin is furroundfed with a great number of 
.flefby filaments,, or horns, fimilar to thofe of the fnail. Thefe horn* 


are 
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aire difpofed in three rows around the mouth, addi gtve 'the animal 
the appearance of a flower. Through each of thife thorns the fca- 
nettle fquirts water, like fo many jets-d’eau. What is peculiar in 
the ftrudure of thefe creatures, the whole interior part of their body, 
or cone, is one cavity or fiomat^. When fearching for food, they 
extend their iilaments, and entangle aniy fmall animals they encoun- 
ter. When they meet with their prey, they inftantly fwallow it, 
and ihut their mouths clofe like a purfe. Though the animal ihould 
not exceed an inch, or an inch and a half, in diameter, as it is all 
mouth and ftomach, it fwallows large whelks and mufcles. Thefe 
fliell-animals fometimes remain many days in the ftomach before 
they are ejedted. Their nutrifying parts are at laft, however, ex- 
tra£ted ; but how does the fea-nettle get quit of the fliell ? The 
creature has no other aperture in its body but the mouth, and this 
mouth is the inftrument by which it both receives nourifliment, and 
difcharges the excrement, or unprofitable part of its food. When 
the ftiell is not too large, the fea-nettle has the power of turning its 
infide out, and by this ftrange maneouvre the Ihell is thrown out of 
the body, and the anims^l refumes its former ftate. But, when the 
fhell prefents itfelf in a wrong pofltion, the animal cannot difcharge 
it in the ufual manner j but, what is extremely Angular, near the 
bafs of the cone, the body of the creature fplits, as if a large wound 
had been made with a knife, and through this gafh the Ihell of the 
mufclej or other ihell, is ejected. 

With regard to the progreflive motion of the fea-nettle, it is as 
flow as this hour-hand of a clock. The whole external part of it^ 
body is furniihed with numerous tnufcles. Thefe mufcles are tubu- 
lar, and filled with a fluid, which makes them proje^l: in the form 
of prickles. By the inftiumentality of thefe mufcles, the animal is 
enabled to perform the very flow motion juft now mentioned. But 
this is not the only means by which the fea-nettle is capable of mo- 
ving. 
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ying. When it pleafes, it can loolen the bafe of the cone by which 
it is attached jto the rock, reverfe its body, and employ the filaments 
round its moutli^as fo many limbs. Still, however, Its movements 
are imperceptibly flow. For thefe fads feveral authors might be 
quoted ; but we ihall refer the reader folely to M. de Bonnet 

Before we conclude this chapter, we ftiall juft mention a mode of 
flying which is peculiar to certain infedls. The majon-bee^ which is 
one of the folitary fpecies, has received that appellation, becaufe it 
conftrudha a neft with mud or. mortar. Externally, this neft has no 
regular appearance ; a'nd is, therefore, generally regarded as a piece 
of dirt accidentally adhering to a wall. This habitation, however 
unfeemly in its exterior afpeft, is furnilhed with regular cells, and 
often gives rife to great conflidls. When the real proprietor is 
abroad In queft of materials to finifh the neft, a ftranger takes pof- 
feflSon. At meeting, a battle always enfues. This battle is fought 
in the air. Sometimes they fly with fuch rapidity and force againft 
each other^ that both parties fall to the ground. But, in general, 
like birds of prey, the one endeavours to rife above the other, and 
to give a downward blow. To avoid the ftroke, the undermoft, 
inftead of flying fojjward or laterally, is frequently obferved to fly 
backward. This retrograde flight is likewife performed occafionally 
by the common houfe-fly, and fome other infeds, though we are 
unable to perceive what ftimulates them to employ this uncommon 
movement. 


CHAP. 


* Oeuvres de Bonnet, 4to edit. tom. 5. pag. 345. 
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CHAPTER V. 


Of the InfxnSi of Animals — Bkifion of It^inSls-—Eicatnpld^qf Pure 
hfinSl’—’Of fuch InftinSis as can accommodate themfelves to pecu- 
. liar circumjlances and fituations—^Of InfiinSis improve able by obfer- 
vation and experience — Some remarks and conclufions from this vieiv 
of IrfinSl, 


M any tKeorles have been invented with a viev^' to explain 
the inftindive anions of animals; but none/ of them have 
received the general approbation of PhilofopherjS. This want of 
fuccefs in the inveftigation of a fubjcdl fo curft^us and fo interefting 
mufl: be owing to the operation of fome powerful caufes. Two 
of thefe caufes appear to be a want of attention to the general 
oeconomy and manners of animals, and miftaken notions con- 
cerning the dignity of human nature. From perufing the compofi- 
tions of moft authors who have written upon animal inftin^t, it is 
evident, that they have chiefly derived their ideas, not from the va- 
rious mental qualities difcoverable in different fpecies of animals, 
but from the feelings and propenfities of their own minds. Some 
of them, at the fame time, are fo averfe to allow brutes a participa- 
tion of that intelleft whfdh man polTefles in fuch an eminent degree, 
fhat they confider every animal adion to be the refulrof pure me- 

3 chanifm. 
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chanlfnA. But the great fource of error on this fubjedt is the uni- 
form attempt to dillinguiOi inftindtive from rational motives. I lhall, 
however, endeavour to ihow that no fuch diftindlion exifts, and that 
the reafoning faculty itfelf is a necelTary refult of inflindt. 

The proper method of inveftigating fubjeds of this kind, is to 
colledt and arrange the fadts which have been difcovered, and to 
confider whether thefe fads lead to any general conclufions. This 
method ! have adopted; and flaall therefore exhibit examples of 
pure inftindfs ; of fuch inftindts as can accommodate themfelves to 
peculiar circumftances and fituations ; and of inftindts improveable 
by qbfervation and experience. In the laft place, I lhall draw fome 
concluftons. 


1. Of Pure Injiin^s, 

By pure inftindts, I mean thofe, which, independent of all inftruc- 
tion or experience, inftantaneouily produce certain adtions when 
particular objedts arc prefented to animals, or when they are influ- 
enced by peculiar feelings. Of this clafs the following are ex- 
amples. 

In the human fpecles, the inftindt of fucking is exerted imme- 
diately after birth. This inftin^ is not excited by any fmell pecu- 
liar to the mother, to milk, or to any other fubftance ; for infants 
fuck indiferiminately every thing brought into contaA with their 
mouths. The deflre of fucking, therefore, is innate, and coeval 
with the appetite for air. 

The voiding of urine and excrement, fneezing, retradion of the 
mufcles upon the application of any painful ftimulus, the moving of 
'i T the 



146 ?rHE PHILOSOPHY 

the C7€**M», and other parts of the body, arc likewifc eWe&s'ot ori- 
ginal' iniftinds, and eiTential to the .exigence of ycmog animals. 

The love of light is exhibited by infants at a very early perio^. 
I have remarked evident fymptoms of this attachment on the third 
day after birth. When children are farther advanced, marks of ^he 
various padions gradually appear. The paillon of fear is difcove- 
rable at the age of two months. It is called forth by approaching 
the hand to the child’s eye, and by any fudden motion orunufual 
noife. I once inftimtcd a courfe of experiments to alcertain the 
periods when the various paffions, principles, or propenfities, of the 
human mind are unfolded, and to mark, the caufes which firft pro- 
duced them. But, in lefs than five months after the birth of the 
child, the bufinefs became too complicated and extenfive for the time 
I had to beftow on fubje^Is of this nature. 

The brute creation affords innumerable examples of pure in- 
ffinds. 

When caterpillars are fiiaken off a tree in every diredion, all of 
them inftantly turn toward the trunk, and climb up, though they 
had never formerly been on the furface of the ground. 

Young birds open their mouths upon hearing any kind of noife, 
as well as that of their mother’s voice. They have no apprehen- 
fions of harm; neither do they offer to ufe their wings till they ac- 
ciuire more ftrength and experience. The lion’s cub is not feroci- 
ous till he feels force and afkivity for deftruftion. 

Infeds invariably depofit their eggs in fituations moft favourable 
for hatching and affording nourifliment to their future progeny. 
Butterflies, and-other infeiSs, whofe offspring feed upoft vegetables, 

uniformly 
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uniformly fix their eggs upon fuch plants as are mod; agreeable to 
the palate and conftitution of their young. Water infers never 
depofit their eggs on dry ground. I have feen butterflies which 
had been transformed in the houfe exhibit marks of the greateft un- 
eafinefs becaufe they could not find a proper nidus for their eggs j 
and^ when every other refource failed, they parted the eggs on the 
panes of the window. 

Some fpecies of animals look not to- future wants. Others, as 
the bee and the beaver, are endowed with an inftin<rt which has the 
appearance of forefight. They conftrudt magazines, and fill them 
with provifions. 

The common bees attend the female, or queen, do her many lit- 
tle fervices, and even feed her with honey from their trunks *. 
When deprived of the female, all their labours ceafe f, till a new 
one is obtained, whom they treat with much refpedt, and renew their 
ufual operations J. They make cells of three different dimenfions, 
for holding workers, drones, and females ; and the queen-bee, in 
depofiting her eggs, diftinguifhes the three different kinds, and ne- 
ver puts a royal or a drone egg into the cells deftined for the recep- 
tion of the working bees. ' What is equally Angular, the number of 
thefe cells is proportioned to that of the different bees to be produ- 
ced. One royal cell weighs as much as one hundred of the com- 
mon kind II . When there are feveral females in a hive, the bees 
work little till they have dertroyed all the females but one. If more 
than a fidgle female were allowed to remain in a hive, a greater 
number of eggs would be laid than the working liees are^able to 
make cells for receiving them. 

I ' T 2 ' The 

• Reaumur, lamo edit. vol. p. pg. 500. f Ibid. pag. 320. 

$ Ibid. pag. 340. II Ibid. tom. 10. pag. 124. 
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The wood-piercing bee, which is one of the folitary fpecies, 
gnaws, with amazing dexterity and perfeverancc, a large hole in 
old timber. After laying her eggs in the cells, flie depofits fuch a 
quantity of glutinous matter as nouriflies the worms produced from 
thefe eggs till the time of their transformation into flies. She then 
paftes up the mouth of the hole, and leaves her future offspr-i^ to 
the provifion fhe has made for them. 

The bees of that fpecies which build cylindrical nefts with rofe- 
leaves, exhibit a very peculiar inftinft; They firft dig a cylindrical 
hole in the earth. When that operation is finilhed, they go in queft 
of rofe-buflies; and, after felefting leaves proper for their purpofe, 
they cut oblong, curved, and even round pieces, exadlly fuited to 
form the different parts of the cylinder • 

The folitary wafp digs holes in the fand. In each hole fhe de- 
pofits an egg, But how is the worm, after it is hatched, to be 
nourifhed ? Here the inftinft of the mother merits attention. 
Though fhe feeds not upon flefh herfclf, and certainly knows not 
that an animal is to proceed from the egg, and far lefs that this ani- 
mal muft be nourifhed with other animals, fhe colleds ten or twelve 
fmall green worms, - which fhe piles one above another, rolls them 
up in a circular form, and fixes them in the hole in fuch a manner 
that they cannot move.- When the wafp-worm is hatched, it is 
amply ftored with the food Nature has deftined for its fuppott. The 
green worms are devoured in fuccelfion t > and the number depofited 
is exadly proportioned to the time neceffary for the growth and 
tradsformatioai^Bf the Wafp-worm into a fly, when it iflues from 
the hole, and ts capable of procuring its own nourifhment :{;. 

There 


* Reaumur, tom/ ii. pag. 13a. 
f Ibid. pig. ia. — 32. 


f S>id. tom. 12. pag. 18^. 
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There are many other inftances of ichneumon wafps and flies, 
ivhicb, though they feed not themfelves upon worms, lay up pto> 
viflons of' thefe animals for the nourifhment of their young ; and 
each kind is adapted to the conftitution of the worm that is to pro- 
ceed from their eggs 

Birds of the fame fpecies, unlefs when reflrained by peculiar cir- 
cumflances, uniformly build their nefts of the fame materials, and 
in the fame form and fltuation, though they inhabit very different 
climates. When removed by neceflity from their eggs, they haf- 
ten back to them' with anxiety. They turn and fhift their eggs, 
which has the effect of heating them equally. Ducks and geefc 
cover up their eggs till they return, to the neft. A hen fits with 
equal ardour upon eggs of a different fpecies, or even upon artificial 
eggs. I have often contemplated with wonder an inftindl of the 
fwallow. When her offspring are very young, like other fmall 
birds, fhc carries their excrements out of the neft. But, after they 
are older, flie attaches herfelf to the fide of the neft, and, by fome 
geftures and founds, follicits the young to void their excrements: 
One of them immediately turns round, elevates its hind parts above 
the edge of the neft, makes the proper effort,, and the mother, before 
the dung is half protruded from the anus, lays hold of it with her 
bill, drags it out, carries it off, and drops it at a diftance from the 
neft. In all thefe operations, men recognife the intentions of Na- 
ture j but they are hid from the animals who perform them. 

The fpider, the dermeftes, and many infefts of the beetle kind, 
exhibit an inftmft of a very uncommon nature. When put in ter- 
ror .by a touch of the finger, the fpider runs off with great fwiftnefs : 
But, if he finds, that, whatever direftion he lakes, he is oppofed by 
* . another 


• Reaumur, tom. ii. pag. 3S. 
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^|;her 6nger, he then feejoas to. deTpAMr being able to elcape, 
eontrads bis limbs and body, lies perfediy motioniefs, and counter* 
feits every fymptom of death. In this fituatioh £ have pierced 
ders with pins, and torn them to pieces, without their, difis^eriog 
the fmalleft mark of pain. This (imulation of death has been afcrh- 
bed to a ftrong convullion, or ftupor, occalioned by terror. But this 
folution of the phacnomenon is erroneous. I have repeatedly tried 
the experiment, and uniformly found, that, if the objedl of terror 
be removed, in a few feconds the animal runs off with great rapidi- 
ty. Some beetles, when counterfeiting death, fuffer themfelves to 
be gradually roafted, without moving a hngle joint. 

♦ 

It is unheceffary to give more examples of pure inftindts. I ihall 
therefore proceed to the fecond clafs, namely, 


II. 0/ InJlinSls •which can accommodate themfelves to peculiar cir^ 
cumjlances and Jituations. 

To this clafs many human inftindls may be referred. But, as 
thefe inftinftive propenlities are likewife highly improveable by ex- 
perience and obfervation, examples of them .will fall more naturally 
to be given under the third clafs. 

Thofe animals are mod pexfed whofe fphere of knowledge ex- 
tends to the greateft number of objefts. When interrupted in their 
operations, they know how to refume their labours, and to accom- 
plilh their purpofes by different means. Sorne, .animals b$ive no other 
power but that of contrading or extending theix bodies.. But the 
falcon, the dog, and the fox, purfue their prey with intelligence and 
addrefs. * 


The 
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been accufed of Qn^aturaJoefs, becaufe (be leaves 
her eig|B4o be^i bfitche#-^. the heat of tbe Aiit; In Senegal, where 
the h^t i« gaiit,-(he neglcds heiveggs'during the day, but fits upon 
them in the night. At the Cape of Good Hope, however, tyhere 
the degree of%eat is lefs, the oftrich, like other birds, fits upon her 
egg« both daj^and night. 

Rabbits dig holes in the ground for warmth and proteflion. But, 
after continuing long in a domcftic ftate, that refource bein^ linne- 
eefiary, they feldoni erifjptoy this art *. 

Bees, when they have not room enough for their operations, aug- 
ment the depth of their honey-cells f. 'Hie female bee, when the 
cells are not fufficiently miiiaerous to receive her eggs, lays two or 
three in each cell. But, a few days after, when the cells are in- 
creafbd, the working bees remove all the fupernumerary eggs, and 
depofit them in the new conllruded cells J. 

* ^ . 

When a walp, in attempting to tfartfpbrt a dead companion from 
the neft, finds the load too heavy, he cuts off its head, and carries 
it out in two portions jj. 

'.i' 

In countries infeftcd with monkeys, many birds, which, in other 
climates, build in^lbes and the clefts of trees, furpend their nefis 
upon (lender twi^ 'lind, by thisringenious device, elude the rapaci- 
ty of their enemies. 

Vi. \ ' ' f' ' 

llite liymphs of water-moths, commonly called cod-bait ^ cover 
themfelvcs, by means' of gluten, with pieces of wood, draw, fraall 

(hells, 

• Gazette Liter, tom. 3.’ pag. jj8. t Rpanmur, tom. 10. pag. 29. 

i Ibid. pag. 240. . Ibid. tom. 11. pag. 241. 



gravel. It is jdficeiJiff newly. 

i||^q|iil^ripm with t^ie water in vjdiich t^ey iivew ■ i^Tp.yAfi^Apluli 
this purppfe, when their habikatiop^ are too heavy, tl|{^ a4d a piece 
pf Wood, when too light a bit of .gravel *. 

a cat that frequented a clofet, the door, of w;as &f> 

tened by a cotnmon iron lat^ A window. was fituated near the 
door. When the door was fliut, the pat gave herfelf no uneafinefs. 

foQii as^flie tired of her confinement, Ihe mounted on the foie of 
the window, and with her paw dexterptifiy lifted tbC; latch and 

came out. This pradice £he continued for years. ^ . 

• ^ 

Thefe examples,,! hop|»^re fufficient. 

HI. The third clafs comprekendt all thpfe Infiit^s which are im» 
proveahle by experience and .obfervation* • 

The fuperiority of man tover the other animals feems to depend 
chiefly on the great number of inflands with which faia mind is en- 
dowed. Traces of every infiind he poflTelTes are difcpverable in the 
brute creation. But no particular fpecies enjoys the whole. On 
the contrary, mofl: animals are limited to a fmall number. This ap- 
pears to be the rjesdon why the inftinds of brujefeare llronger, and 
more fteady in their opwationv than thofe of^raih. A being adu- 
ated by a great variety of motives mull necelTarily reafon, dr, in 
other words, hefttate in his choice^ Its condud, therefore, mull 
oftdn waver ; and lie will have the appearance of being inferti^ to 
another creature who is llimulated to adion by a fmallee numbet of 
motives. Man, accordingly, has been eonfidered as the moll vacil- 
, lant 


* Bonnet, tom. 4 . pag. 209.—— Reatunurj $01% 5. pag. ai;* 
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lant and inconfiftent of all animals. The remark is juft; but, inftead 
of a cenfure, it is an encomium on the fpecies. The aftions of a 
dog, or a monkey, for the fame reafon, are more various, whimftcal, 
and uncertain, than thofe of a iheep or a cow. 

Moft human inftinfls receive improvement from experience and 
obfervation, and are capable of a thoufand modifications. This is 
another fource of man’s fuperiority over the brutes. When we are 
ftimulated by a particular inftin<ft, inftead of inftantly obeying the 
impulfe, another inftin£t arifes in oppofition, creates hefitation, and 
often totally extinguilhes the original motive to a£lion. The in- 
ftin£t of fear is daily counteracted by ambition or refentment ; and, 
in fome minds, fear is too powerful for refentment, or any other 
inftinCt we poflcfs. The inftinCt of anger is often reftrained by the 
apprehenfion of danger, by the fenfe of propriety, by contempt, and 
even by compaftion. Sympathy, which is one of our moft amiable 
inftinCts, frequently yields to anger, ambition, and other motives. 
The inftinCt or fenfe of morality is too often thwarted by ambition, 
refentment, love, fear, and feveral of what I call modified or com- 
pounded inftinCts, fuch as avarice, envy, &c. 

The following are examples of modified, compounded, or extend- 
ed inftinCls. 

Superftition is the inftinCt of fear extended to imaginary objects 
of terror. 

Devotion is an extenfion of the inftinCt of love to the Firft Caufe, 
or Author of the Univerfe. 

Reverence or refped: for eminent characters is a fpccies of devo- 
tion. 


f 
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Avarice is the inftin£t of love direded to an improper objed. 

Hope is the inftind of love direded to future good. 

Envy is compounded of love, avarice, ambition, and fear. 

Benevolence is the inftind of love difFufed over all animated be- 
ings. 

Sympathy is the inftind of fear transferred to another perfon, 
and refieded back upon ourfclves. 

In this manner, all the modified, compounded, or extended paf- 
fions and propenfities of the human mind, may be traced back to 
their original inftinds. 

The inftinds of brutes are likewife improved by obfervation and 
experience. A young dog, like a child, requires both time and art 
to unfold and perfed his natural inftinds. If negleded by man, 
he learns from his companions bow to ad in particular fituations : 
Bur, when he enjoys both thefe fources of information, his talents 
are improved to a degree that often excites our aftonifhment. The 
fame remark applies to all docile animals, as the elephant, the horfe^ 
the camel, &c. Every man’s recolledion will fupply him with 
many examples of the improveable talents of brutes; and, therefore, 
it is unneceflary to be more explicit. 

Having exhibited inftances of pure inftind, of inftinds which 
accommodate themfelvejs to peculiar circumftances and fituations,, 
and of inftinds improveable by obfervation and experience, 1 (hall 
now hazard a few remarks. 


From 
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From the examples I have given, it appears that inftinQ is an ori- 
ginal quality of jnind, which, in many animals, may be improved, 
modified, and extended, by experience ; that fome inftinds are coe- 
val with birth ; and that others, as fear, anger, the principle of imi- 
tation, and the power of reafoning, or balancing motives, are gra- 
dually unfolded, according to the exigencies of the animal. One 
of the ftrongeft inftinds appears not till near the age of puberty; 
but, by bad example, and improper fituations, this inftin£live defirc 
is often prematurely excited. The minds of brutes, as well as thofe 
of men, have original qualities, deftined for the prefervation of the 
individual and the continuation of the fpecies. The calling forth 
of thefe qualities is not inftin£t, but the exertion or energy of in- 
{lindt. Inftindts exift before they adl. What man or brutes le.irn 
by experince, though this experience be founded on inftinct, < 
with propriety be called inftindlive knowledge, but knowled(_«. 
rived from experience and obfervation. Inftindl flioulJ be ii.inrea 
to fuch actions as every individual of a fpecies exerts without the 
aid either of experience or imitation. Hence inftindt may be de- 
fined, ‘ Every original quality of mind which produces particular 
‘ feelings or actions, when the proper objedls are prefented to it.’ 
Thefe qualities or infi.in€ts vary in particular fpecies. Some are en- 
dowed with many, and others with few. In fome they are flrongcr, 
in others weaker ; and their ftrength or weaknefs feems to be cx- 
adfly proportioned to their number. The difference of talents among 
men who have had the fame culture, aiifes from a bluntncfs, or ab- 
folute deprivation, of fome original or modified infiincls. Tafle, or 
love of particular objeds, whether animated, inanlmated, or artifi- 
cial, is in fome men fo obtufe, that we often fay it is entirely want- 
ing. Infeds have fewer inftinds than men or quadrupeds ; but the 
exertions of infeds are fo uniform and (lead/, that they excite 
the admiration of every beholder. 

^ U 2 
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Senfation implies a fentient principle or mind. Whatever feels, 
therefore, is mind. Of courfe, the loweft fpecies of animals are en- 
dowed with mind : But the minds of animals have very different 
powers ; and thefe powers are exprefled by peculiar actions. The 
ftrudlure of their bodies is uniformly adapted to the powers of their 
minds. We never fee a mature animal attempting aftions which 
Nature has not enabled it to perform, by bellowing on it proper in- 
flruments. A bee colleds the materials of honey and wax, but at- 
tempts not to gnaw rotten wood, like the wafp. — ^Neither does pe- 
culiarity of ftrufture prompt the adlions of brutes. Calves pulh 
with their heads long before their horns are grown. This, and fi- 
milar examples, fbew, that the inllin^s of brutes exill previous to 
the expanfion of thofe inllruments which Nature intended they 
Ihould employ. 

This view of inftindl; is limple, removes every objedion to the 
exillence of mind in brutes, and unfolds all their actions, by refer- 
ring them to motives perfedly limilar to thofe by which man is 
adluated. There is, perhaps, a greater difference between the men- 
tal powers of fome animals than between thofe of man and the mod 
fugacious brutes. Inftindls may be confidered as fo many internal 
fenfes, of which fome animals have a greater, and others a fmaller 
number. Thefe fenfes, in different fpecies, are likewife more or lefs 
dudlile ; and the animals poflefling them are, of courfe, rhore or 
lefs fufceptible of improving, and of acquiring knowledge. 

The notion that animals are machines, is perhaps too abfurd to 
merit refutation.' Though no animal is endowed with mental pow- 
ers equal to thofe of man, yet there is not a faculty of the human 
mind, but evident marks of its exillence are to be found in particu- 
lar animals. Senfes, memory, imagination, the principle of imita- 
tion,. curiofity, cunning, ingenuity, devotion,, or refpedl for fuperi- 
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ors, gratitude, are all difcoverable in the brute creation. Neither is 
art denied to them. They build in various ftyles ; they dig ; they 
wage war j they extrad peculiar fubftances from water, from plants, 
from the earth j they modulate their voices fo as to communicate 
their wants, their fentiments, their pleafures and pains, their appre- 
henfions of danger, and their profpeds of future good. Every fpe- 
cies has its own language, which is pcrfedly underftood by the in- 
dividuals. They afk and give afliftance to each other. They fpcak 
of theirmeceflities ; and this branch of their language is more or lefs 
extended, in proportion to the number of their wants. Geftures and 
inarticulate founds are the figns of their thoughts. It is neceflary 
that the fame fentiments fhould produce the fame founds and the 
fame movements ; and, confequently, each individual of a fpecies 
muft have the fame organization. Birds and quadrupeds, according- 
ly, are incapable of holding difeourfe to each other, or communi- 
cating the ideas and feelings they poflefs in common. The lan- 
guage of gefture prepares for that of articulation j and fomc ani- 
mals are capable of acquiring a knowledge of articulate founds. 
They firft judge of our thoughts by our geftures ; and afterwards 
acquire the habit of conneding thefe thoughts with the language in 
which we exprefs them. It is in this manner that the elephant and 
the. dog learn to obey the commands of their mafters. 

Infants are exadly in the fame condition with brutes. They 
underftand fome of our geftures and words long before they can 
articulate. They difeover their wants by geftures and inarticulate 
founds, the meaning of which the nurfe learns by experience. Dif- 
ferent infants have different modes of exprefling their wants. This 
is the reafon why nurfes know the intentions of infants, though 
they are perfectly unintelligible to ftrangers. When an infant, ac- 
cordingly,. is transferred from one nurfe to another, the former in- 

ftru^ 
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ftru«Sl:s the latter in the geftures and inarticulate language of the 
child. 

The idea of a machine implies a feledl combination of the com- 
mon properties of matter. The regularity of its movements is a 
proof that they are totally diftindfc from animal or fpontaneous mo- 
tion. A machine has nothing analogous to fenfation, which is the 
loweft charaderiftic of an animal. An animated machine^ therefore, 
is an abfurd abule of terms. It confounds what Nature has diftin- 
guiflied in the moft unambiguous manner. The inftinds of brutes 
are, in general, ftrongcr, and lefs fubjed to reftraint, than thofe of 
man. The reafon is plain ; They have not an equal number of in- 
ftinds to curb, counterbalance, or mnsderate their motives to parti- 
cular adions. Hence they have often the appearance of ading by 
mere impulfe ; and this circumftance has led fome philofophers to 
confider brutes as machines. But they refled not that childreOj fa- 
vages, and ignorant men, ad nearly in the fame manneiv'^Tins fo- 
ciety and culture which foften and moderate the paflions and ac- 
tions of men, as well as thofe of docile animals. 

Brutes, like men, learn to fee objeds in their proper pofition, to 
judge of diftances and heights, and of hurtful, pleafureable, or in- 
different bodies. Without fome portion of reafon, therefore, they 
could never acquire the faculty of making a proper ufe of their 
fenfes. A dog, though prefled with hunger, will not feize a piece 
of meat in prefence of his maftcr, unlefs it be given to him : But, 
with his eyes, his movements, and his voice, he makes the moft 
humble and exprefTive petition. If this balancing of motives be not 
reafoning, I know not by what other name it can be called. 

Animals, recently after birth, know not how to avoid danger. 
Neither can they make a proper ufe of their members. But expe- 
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rience foon teaches them what is pleafant and what is painful, what 
objedts are hurtful and what falutary. A* young cat, or a dog, who 
has had no experience of leaping from a height, will, without hefi- 
tation, precipitate itfelf from the top of a high wall. But, after 
perceiving that certain heights are hurtful, and others inoffenlive, 
the animal learns to make the diftindlion, and never afterwards can 
be prevailed upon to leap from a height which it knows will be 
produdlive of pain. 

Young animals examine every objedl they meet with. In this 
inveftigation they employ all their organs. The firil periods of 
their life arc dedicated to ftudy. When they run about, and make 
frolickfome gambols, it is Nature fporting with them for their in- 
ftrudtion. In this manner they improve their faculties and organs, 
and acquire an intimate knowledge of the objeds which furround 
them. Men who, from peculiar circumftances, have been prevent- 
ed from mingling with companions, and engaging in the different 
amufements and exercifes of youth, are always awkward in their 
movements, cannot ufe their organs with eafe or dexterity, and of- 
ten continue, during life, ignorant of the moft common ohjeds. 

From the above fads and reafoning, it feems to be apparent, that 
inftinds are original qualities of mind ; that every animal is pol- 
fefled of fome of thefe qualities ; that the intelligence and reiburces 
of animals are proportioned to the number of inftinds with which 
their minds are endowed ; that all animals are, in fome mealure, 
rational beings; and that the dignity and fuperiority of the huinan 
intelled are neceflary refults, not of the conformation of our bodies, 
but of the great variety of inftinds which Nature has been pleaied 
to confer on the fpecies. 


C H A P. 
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CHAPTER VI, 


Of the Setfes. 


N O animal of which we have any knowledge is endowed with 
more than the five external fenfes of fmelling, tailing, hear> 
ing, touch, and feeing ; and no animal, however imperfedil, is defti- 
tute of the whole. Without organs of fenfation, in a fmaller or 
greater number, animal or intelleiflual exiftence is to us an incon- 
ceivable idea. Hence the notion of the ancients, and of a very few 
moderns, that this earth, as well as all the heavenly bodies, are in- 
telligent beings, though they have not the veftige of any inllrument 
of fenfation, or of any thing analogous to our ideas of animation, 
except mechanical motion, is too abfurd even to be feriouily men- 
tioned. 

Upon this interefting fubjedl, as it comprehends every fource of 
information, and every motive to adion in man, as well as in the 
inferior animals, it is not furprifing that fo much has been written, 
and that fo many diflPerent theories have been invented, and fubmit- 
ted to public infpeClion. Some of thefe theories fixall be taken no- 
tice of in a curfory manner, and others, as unworthy of attention, 
(hall be pafled over in filence. 


Our 
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Our pbfervations on the different inftruments of fenfation fhall 
proceed in the following order, namely, of the fenfes of fmclling, 
of tailing, of hearing, of touch, and of feeing. In general, it may 
' be remarked, that all fenfation is conveyed to the mind by an un- 
known influence of the nerves. If the optic, olfadory, or any 
nerve diftributed over an organ of fenfation, be cut, or rendered pa- 
ralytic, the animal inftantly lofes that particular fenfe. This is a 
fad univerfally eftablifhed by experiment. But that the nerves, 
which are perfedly fimilar in every part of the body, fliould, when 
diftributed over the eye, the ear, the tongue, the nofe, convey to the 
mind feelings fo different, is the moft myfterious part of this fubjed. 
When M. de Bonnet tells us, that every organ of fenfe probably 
confifts of fibres fpecifically different ; and that thefe fibres are par- 
ticular fenfes endowed with a peculiar manner of ading, correfpond- 
ing to the perceptions they excite in the- mind ; — he means to reafon; 
but he does no more than give a circumlocution for the fad. 


OF SMELLING. 

♦ 

IN man, and many other animals, -the organ by which the fenfe 
of fmelling is conveyed to the mind, has received the general appel- 
lation of mfs^ or nojlrih. The more immediate inftrument of this 
fenfation is a foft, vafcular, porous membrane, covered with nume- 
rous papillae, and is known by the name of membrana pituitaria, or 
fombrana Schneideriana. This membrane is totally covered with 
infinite ramifications and convolutions of the olfadory nerves. Thefe 
nerves are almoft naked, and expofed to the adion of the air which 
pafles through the nofe in performing the fundion of refpiration. 
BofNatme, ever attentive to the cafe and convenience of her crea- 
tures, has furnifhed the^noftrils with a number of glands, or fmall 
fk-teries, which fecrete H thick infipid mucus. By this mucus, the 
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olfa£tory nerves are defended from the a&ion of the air, and from 
the painful ftimuli of acrid odours. 

The odours perceived by fmelling are extremely various. Some 
of them convey to us the moft delightful and refrefliing fenfations, 
and others are painful, noxious, < and difgufting. Alt bodies in 
Nature, whether folid or fluid, whether animated or inanimated, 
eontinually fend forth to the air certain effiuvia or emanations from 
their refpet^ive fubilances. Thefe effluvia float in the atmofphere, 
and a(S); upon the olfadory nerves of different animals, and fome- 
times of different individuals of the fame fpecies, in fuch a manner 
as to produce very different fenfations. What is pleafant to the 
nollrils of one animal is highly offenflve to thofe of another. Brute 
animals fele£t their food chiefly by employing the fenfe of fmelling, 
and it feldom deceives them. They eaflljr diftinguilh noxious from 
faluiary food; and they carefully avoid the one, and ule the other 
for nourifhment. The fame thing happens with regard to the drink 
of animals. A cow, when it can be obtained, always repairs to the 
cleareft and freflieft ftreams j but a horfe, from fome inftindlive im- 
pulfe, uniformly raifes the mud with his feet, and renders the water 
impure, before he drinks. 

In the fele(£tion of food, men are greatly aflSfted, even in the moft 
luxurious ftate of fociety, by the fenfe of fmelling. By fmelling 
we often rejeO: food as noxious, and will not rilk the other left of 
tafting. Victuals which have a putrid fmell, as equally offenfive ta 
our poftrils as hurtful to our conftitutions, we avoid with abhor- 
rence; but we are allured to cat fubftances which have a grateful 
and favoury odour. The more frequent and more acute difeern- 
ment of brutes in the exereife of this fenfe, is entirely owing to their 
freedom, and to their uflng natural produdiops alone. But men in 
fociety, by the arts of cookery, by the unnatural alTemhlage of twena 
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ty ingredients in one dilh, blunt, corrupt, and deceive both their 
fenfes of fmelling and of tafting. Were we in the fame natural 
condition as the brutes, our fenfe of fmelling v^uld enable us to di- 
Ainguilh, with equal certainty, noxious from falutary food. Brutes, 
as well as men, prefer particular foods to others. This may be con- 
fidered as a fpecies of luxury ; but it (hould likewife be confidered, 
that all the articles they ufc are cither animal or vegetable fubftances 
in a natural ftate, neither converted into a thoufand forms and qua- 
lities by the operation of fire and water, nor having their favour ex- 
alted by ftimulating condiments. Domeftic animals are nearly in the 
fame condition with luxurious men, A pampered dog fnuffs and 
rejedls many kinds of food, which, in a natural ftate, he would de- 
vour with eagernefs, 

It is not unworthy of remark, that, in all animals, the organs of 
fmelling and of tafting are uniformly fituated very near each other. 
Here the intention of Nature is evident. The vicinity of thefe two 
fenfes forms a double guard in the feledion of food. Were they 
placed in diftant parts of the body, they could not fo readily give 
mutual aid to one another. 

But affiftance in the choice of food is not the only advantage that 
men and other animals derive from the fenfe of fmelling. Every 
body in nature, whether animal, vegetable, or mineral, when expo- 
fed to the air, continually fends forth emanations, or effluvia, of 
fuch extreme fubtilty, that no eye can perceive them. Thefe efflu- 
via, or volatile panicles, diffufe themfelves through the air, and moft 
of them are recognifed, by the organ of fmelling, to be either agree- 
able or difagreeable. To give Ibme idea of the inconceivable mi- 
nutenefs of thefe particles, and of the amazing fenfibility of the 
noftrils of animals, the odour of muftc has been known to fill a 
‘large fpace for feveral years without lofing any perceptible part of 
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its weight. Thus, the air we breathe is perpetually impregnated 
With an infinity of different particles which fiimulate the olfadory 
nerves, and give riijg to the fenfation of fmell. When our fenfes 
are not vitiated by unnatural habits, they are not only faithful mo- 
nitors of danger, but convey to us the moft exquifite pleafures. 
Even the fenfe of fmellingis always produdive either of pleafure 
or pain. The fragrance of a rofe, and of many other flowers, is 
not only pleafant, but gives a refreihing and delightful ftimulus to 
the whole fyftem, and may be confidered as a fpecies of wholefome 
nourifliment ; while the odours proceeding from hemlock, and from 
many other noxious vegetable, animal, and mineral fubftances, are 
highly offenfive to dur noftrils. Hence we are naturally compelled 
to embrace the one clafs of fenfations and to avoid the other. 

Some animals, as the dog, the fox, the raven, &c. are endowed 
with a mo(t exquifite fenfe of fmelling. A dog fcents various kinds 
of game at confiderablc diftances; and, if the fad were not confirm- 
ed by daily experience, it could hardly gain credit, that he can trace 
the odour of his matter’s foot through all the winding ttreets of a po- 
pulous city. If we judge from our own feelings, this extreme fea- 
fibility in the nofe of a dog is to us pcrfedly incomprehenfible. 

The fenfe of fmelling, like that of fome other fenfes, may be per- 
verted or corrupted by habit. The fnufixng, chewing, and fmoking 
tobacco, though at firft difagreeable, become, by the power of habit, 
not only pleafant, but almoft indifpenfible. The fame remark is ap- 
plicable to the pradice of fwallowing ardent fpirits, the moft delete- 
rious of all poifons, becaufe the moft extenfively employed. How 
the natural ftate of the nerves, and of the fenfations conveyed by 
them, fhould be fo completely changed, we are totally ignorant. 
The conttitution of the nerves often varies in different individuals 
of the fame fpecies. An odour which is difguftful to one man is 
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highly grateful to another. 1 knew a gentleman who was in the 
daily habit of lighting and putting out candles, that he might enjoy 
the pleafure of their fmell. Few men, 1 fuppofc, would envy him. 


OF TASTING. 

THE tongue and palate are the great inftruments of this fenfa- 
tion. With much wifdom and propriety the organ of tafte is fiiu- 
ated in fuch a manner as enables it to be a guardian to the alimen- 
tary canal, and to aflift the organ of fmell in diftinguiihing falutary 
from noxious food. The tongue, like the other inftruments of fen- 
fation, is amply fupplied with nerves. The terminations of thefe 
nerves appear O'n the furface of the tongue in the form of papiltae^ 
or minute nipples, which are always eredted on the application of 
fapid or ftimulating fubftances. This elevation and extcnfion of the 
papillae, by bringing larger portions of the nerves into contadt with 
the fubftances applied to the tongue, give additional ftrength to the 
fenfation, and enable us to judge with greater accuracy concerning 
their nature and qualities. Befide the nervous papillae, the tongue 
is perpetually moiftened with faliva, a liquor which, though infipid 
itfelf, is one great caufe of all taftes. The faliva of animals is a very 
powerful folvent. Every fubftance applied to the tongue is partially 
diflblved by the faliva before the fenfation of tafte is excited. When 
the tongue is rendered dry by difeafe, or any other caufe, the fenfe 
of tafte is either vitiated or totally annihilated. 

In fome men, the fenfe of tafte is fo blunt, that they cannot di- 
ftinguiflt with any degree of accuracy the different fpecies of that 
fehfation. In others, whether from Nature or from habit, this 
fenfe is fo acute, that they can perceive the niceft diftindions in the 
favour of folids and of liquids. 


The 
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The fenfations conveyed to the mind by tafte, like thofe of all the 
fenfcs, ire either agreeable, difagreeable, or indifferent. The plea- 
fures arifing from this fenfe are not only great, but highly ufeful 
to every animal. ' The fenfe itfelf, however, is comparatively grpfs; 
for, in fmelling, hearing, and feeing, fenfations are excited by ema- 
nations or undulations proceeding from bodies at great diftances 
from the animals who perceive them. But, in tatting, the objedl 
mutt be brought into adual contact with the tongue before its qua- 
lities can be difcovered. How this proportionally grofs lenle Ihould 
have been feledied, and figuratively applied to the general percep- 
tion of every thing beautiful and fublime, whether in Nature or in 
art, it is difficult to determine. The inquiry, however, wijpld not 
be incurious, whether men who have an obtufe fenfe of tatting ma- 
terial fubftances are likewife deficient in the perception of beauty 
and deformity. 

Though the fenfe of tafte varies in fome individuals, yet, like fi- 
gurative tafte, the ftandard of agreeable and difagreeable, of pleafant 
and painful, is almott univerfally diffufed over mankind and the 
brute creation. Every horfe, and every ox, when in a natural ftate, 
eat and reject the lame fpecies of food. Bui men in fociety, as well 
as domeftic animals, ate induced by habit, by neceffity, or by imita- 
tion, to acquire a tafte for many dilhes, and combinations of fub- 
ftances, which, before the natural difcriminating fenfe is perverted, 
would be rejedted with difguft. 

Some individuals of the human fpecies have an averfion to parti- 
cular kinds of food, which are generally agreeable. This averfion 
may be either original or acquired. I knew a child, who, from the 
moment he was weaned, could never be induced to take milk 4>f 
any kind. Thefe original averfions mutt be afcribed to fome pecu- 
liar modification in the ftruiture of the organ, or in the difpofition 
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of its nerves. But, in general, difguft at particular foods is produ- 
ced by furfeits, which injure the (lomach, and create, in that exqui- 
iitely irritable vifcus, an infuperable antipathy to receive nourifli- 
ment which formerly gave it fo much uneafinefs to digeft. 

Brute animals, efpecially thofe vrhich feed upon herbage, and are 
not liable to be corrupted by example or neceflity, diftinguifli taftes 
with wonderful accuracy. By the application of the tongue, they 
inllantly perceive whether ?iny plant is falutary or noxious. To 
enable them, amidft a thoufand plants, to make this difcrimination, 
their nervous papillae, and their tongues, are proportionally much 
larger than thofe of man. 


OF HEARING. 

THE fenfation of hearing is conveyed to the mind by undula- 
tions of air ftriking the car, an organ of a very delicate and complex 
ftrudure. In man and quadrupeds, the external ears are large, and 
provided with mufclcs by which they can creft and move them from 
fide to fide, in order to catch the undulations produced in the air by 
the vibrations of fonorous bodies, or to diftinguifli with greater ac- 
curacy the fpecies of found, and the nature and fituatlon of the ani- 
mal ’or object from which it proceeds. Though the human cars, 
like thofe of quadrupeds, are furniflied with mufcles, evidently in- 
tended for fimilar movements, yet, I know not for wliat rcafon, 
there is not one man in a million who has the power of moving his 
ears. When we liften to a feeble found, we are confeious of an 
exertion ; but that exertion, and the motions produced by it, arc 
confined to the internal parts of the organ. 


The 
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The canals or paflages to the internal parts of the ear are cylin- 
drical, fomewhat contorted, and become gradually fmaller till they 
reach the piembrana tympanic which covers what is called the drum 
of the ear. This membrane, which is extremely fenfible, when 
aded upon by indulations of air, however excited, conveys, by 
means of a complex apparatus of bones, nerves, &c. the lenfation 
of found to the brain or fentient principle. 

That air is the medium by which all founds are propagated, has 
been eftablilhed by repeated experiments. The found of a bell, fu- 
fpended in the receiver of an air-pump, gradually diminilhes as 
the air is exhaufted, till it almoft entirely ceafes to be heard. On 
the other hand, when the quantity of air is increafed by a con- 
denfer, the intenfity of the found is proportionally augmented. Mr 
Haukfbee, in a paper publiflied in the Philofophical Tranfadions, 
has proved, that founds adually produced cannot be tranfmitted 
through a vacuum^ or a fpace deprived of air. ‘ I took,’ fays he, 

‘ a ftrong receiver, armed with a brafs hoop at the bottom, in which 

* I included a bell as large as it could well contain. This receiver 

* I fcrewed ftrongly down to a brafs plate with a wet leather be- 
‘ tween, and it was full of common air, which could nowife make 
‘ its efcape. Thus fecured, it was fet on the pump, where it was 

* covered with another large receiver. In this manner, the air con- 

* tained between the outward and inward receivers was exhaufted. 

* Now here 1 was fure, when the clapper fhould be made to ftrike 

* the bell, there would be adually found produced in the inward 

* receiver ; the air in which was of the fame denfity as common air, 

‘ could fuffer no alteration by the vacuum on its outfide, fo ftrong- 
‘ ly was it fecured on all parts. Thus, all being ready for trial, the 

* clapper was made to ftrike the bell ; but I found that there was no 

* tranfmiflion of it through the vacuum^ though I was fure there 

* was adual found produced in the inward receiver.* 


To 
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To enable tis to underftand the manner in which founds are pro- 
pagated through the air, philofophers have had recourfe to the un- 
dulations produced by a done thrown into a pond of ftagnaiing wa- 
ter. Thefe undulations alTume the form of circular waves, which 
fuccefllvely proceed from the place where the ftone ftruck the water, 
as from a center, and continually dilate, and become greater and 
greater as they recede from that center, till they reach the banks of 
the water, where they either vanilh or are refle^ied. Now, as air 
is likewife a fluid, flmilar undulations, though to us invifible, are 
produced in it by the vibrations of fonorous bodies, and are alfo 
propagated to great diftances in fucceflive waves or rings. Thefe 
undulations of the air, when they come into contaft with our or- 
gans of hearing, make fuch a tremulous impreflion upon them as 
excites in our minds the fenfation of found. . This analogy, though 
not altogether perfeA, is fuflicient to illuftrate thofe invifible mo- 
tions of the air by which founds are conveyed from one place to 
another, and to give an idea of echoes, or reflected undulations of 
that fluid. 

The celerity with which founds, or undulations of air, move, has 
been exaftly computed. All founds, whether acute or grave, ftrong 
or weak, move at the rate of 1142 feet in a fecond of time. Hence, 
whenever the lightning of thunder, or the fire of artillery, are feen, 
their adlual diflances from the obferver may be eafily afeertained by 
the vibrations of a pendulum. This velocity, it is true, may be a 
little augmented or diminilhed by favourable or by contrary winds, 
and by heat or cold. But the difference, even in high winds, is fc 
trifling, that, for any ufeful purpofe, it fcarcely merits attention. 

Infants hear bluntly, becaufe the bones of their ears are foft and 
cartilaginous ; and, of courfe, the tremulations excited in them by 
the motions of the air are comparatively weak. Young children, 

Y accordingly. 
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accordingly, are extremely fond of noife. It roufes their attention, 
and conveys to them the agreeable fenfation of found ; but feeble 
founds are not perceived, which gives infants, like deaf perfons, the 
appearance of inattention, or rather of ftupidity. 

The force or intcnfity of found is augmented by reflexion from 
furrounding bodies. It is from this caufe that the human voice, or 
any other noife, is always weaker, and lefs diftind^ly l)^rd, in the 
open air than in a houfe. 

The modifications of found are not lefs various than thole of 
taftes or odours. The ear is capable of diftinguilhing fome hundred 
tones in found, and probably as many degrees of ftrength in the 
fame tones. By comlrining thefe, many thoufand fimple founds, 
which differ either in tone or in ftrength, are perceived and diftin- 
guifhed by the ear, A violin, a flute, a French-horn, may each of 
them give the fame tone ; but the ear eafily makes the diftiniftion* 
The immenfe variety of fenfations, arifing from the organs of fmell- 
ing, of tailing, and of hearing, enables animals to judge concerning 
the nature and fuuation of external objeds. By habit we learn to 
know the bodies from which particular fpecies of founds proceed. 
Previous to all experience, we could not diftinguifti whether a found 
came from the right or the left, from above or below, from a greater 
or a fmaller diftance, or whether it was the found of a coach, of.a 
drum, of a bell, or of an animal. By cktching cold, I once had a 
temporary deafnefs in my left ear. I was furprifed to find that I 
had loft the faculty of perceiving the lituation from which Ibunda 
proceeded. If a dog barked on the left, I thought the noife came- 
from the right. This circumftance excited my curiolity ; But, up- 
on recolledlion, I knew that my left ear was deaf ; and that every" 
found 1 heard was perceived folely by the right ; and^ confequently-, 
I difcovered the caufe of the deception,. 


Hearii^ 
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Hearing enables us to perceive all the agreeable fenfations con- 
veyed to our minds by the melody and harmony of founds. This, 
to man at lead, is a great fource of pleafure and of innocent amufe- 
ment. But fome men are almoft totally deftitute of the faculty of 
diftinguiihing mutical founds, and of perceiving thofe delightful and 
diverdfied feelings excited by the various combinations of mulical 
tones. Mod men derive pleafure from particular, fpecies of mulic. 
But a mudcal ear, in a redrided fenfe, is by no means a general 
qualification. An ear for mufic, however, though not to be acquired 
by dudy, when the faculty itfelf is wanting, may be highly impro- 
ved by habit and culture. Budbn, after examining a number of 
perfons who had no ear for mufic, fays, that every one of them 
heard worfe in one ear than in the other ; and afcribes their inabi- 
lity of didioguilhing mudcal expreflion to that defeat. But a mud- 
cal ear feems to have no dependence on acutenefs or bluntnefs of 
hearing, whether in one or in both cars. There are many examples 
of people who may be faid to be half deaf, and yet are both fond of 
mude, and ikilful pradlitioners. An ear for mufic, like a genius 
for painting or poetry, is a gift of Nature, and is born with the pof- 
feflbr. 

Bedde the innumerable pleafures we derive from mude and agree- 
able founds, the extendon and improvement of artificial language 
mud be conddered as objeds of the greated importance to the hu- 
man race. Without the fenfe of hearing, mankind would forever 
have remained mute. I mention artificial^ or improved language, 
becaufe, from a thoufand obfervations which cvery^ierfon mud have 
made, it is perfedly apparent, that, if deditute of a natural language, 
neither man nor the brute creation * could pofdbly have exided and 
1 Y 2 continued 

* Concerning the language of beafi% I /hall, perhaps, be more explicit in a future 
work. 
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ccmtinued their fpecies. As brutes, without information or expe- 
rioDce, arc capable of communicating . to each other, by particular 
founds and geftures, their pleafures and pains, their wants and de- 
fires, it would be the higheft abfurdity to fuppofe that the great 
Creator fliould have denied to man, the nobleft animal that inhabits 
this globe, the fame iudifpenfible privilege. Without a bafis there 
can be no fabric. Without a natural no artificial language could 
pofiibly have exified. This point is clearly demonftrated, in a few 
words, by that moft ingenious, candid, and profound f^ilofopher, 
Dr Thomas Reid, Profeflbr of Moral Philoibphy in the Univerfity 
of Glafgow. ‘ If mankind,’ fays Dr Reid, ‘ had not o. natural Ian- 
‘ guage, they could nfevcr have invented an artificial one by their 

* reafon and ingenuity. For all artificial language fuppofes fome 

* compad or agreement to affix a certain meaning to certain figns ; 

* therefore, there muft be compads or agreements before the ufe of 

* artificial figns ; but there can be no compa£t or agreement without 

* figns, nor without language ; ancj therefore there muft be a na- 

* tural language before any artificial language can be invented *,* 
Let any man try to overturn this argument, which is founded, not 
upon metaphyfical conjecture, but upon the folid bafis of faM and 
uncontrovertible reafoning. The elements, or conftituent parts of 
the natural language of mankind, the DoClor reduces to three kinds ; 
modulations of the voice, gefture’s, and features. * By means of 
‘ ihefe,’ fays he, * two favages, who have no common artificial lan- 

guage, can converfe together ; can communicate their thoughts in 
‘ fome tollerable manner ; can aft and refufc, affirm and deny, 
‘ threaten and |i»pplicate j can traffic, enter into covenants, and 
‘ plight their faith.’ 


I 


* Do^or Reid’s Inquiry into tlie Human on the Principles of Comn^a 
Senfe, nag. 93. 
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I an perceive only one plaufible objedlion to this reafoning. If/ 
it may be faid, man were endowed with a natural language, this 
language muft be univerfal ; from what fource, then, can the great 
diverfity of languages in diiferent nations, and tribes of the human 
race, be derived ? The folution of this queftion depends not upon 
metaphyfical arguments, but upon fa£t and experience. I have had 
conliderable opportunities of obferving the behaviour of children. 
Infants, when very young, have nearly the fame modes of cxpref- 
fing their pleafures and pains, their defires and avcrfions. Thefe 
they communicate by voice, gefture, and feature; and every infant, 
whatever be the country, climate, or language, uniformly cxprefTes 
its feelings almofi; in the fame manner. But, when they arrive : t 
nine or twelve months of age, a "different fcene is exhibited. They 
then, befide the general expreflions of feeling and defire, attempt to 
give names to particular objeds. Here artifice begins. In thefe at- 
tempts, previous to the capacity of imitating articulate founds, every 
individual infant utters different founds, or rather gives different 
names, to fignify the fame objeds of its defire or averfion. Befide 
this natural attempt towards a nomenclature, infants, during the 
period above mentioned, (for the time varies according to the health 
and vivacity of the child), frequently make continued orations. 
Thefe orations confift both of articulate and inarticulate founds, of 
which no man can give an idea in writing. But mod men, and 
every woman who has nurfed children, wmII perfedly uuderftand 
what I cannot exprefs. From the fad, that children adually utter 
different founds, or give different names to denote the fame objeds, 
I imagine, arifes all that diverfity of languages, which, by exhaufi- 
ing time and attention, retard the progrefs and improvement both of 
Art and Science. If any number of children, or folitary favages, 
fliould chance to affbeiate, the names of objeds w’ould foon be fet- 
tled by imitation and confent. By obfervation and experience the 
number of names would be augmented, as well as the qualities *di 

aiiributes 
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attributes of the obje^s themfelres s and, in the progrefs of time, SL 
new and artificial language would be gradually formed. While this 
operation is going on in one corner of a country, twenty fimilar af> 
fociations and compa£ts may be forming, or already formed, in dif- 
ferent nations, or in different diftrifts of the fame nation, all of 
which would give birth to feparate artificial languages. 


OF TOUCH. 

THE fenfations of fmelling, tafiing, hearing, and feeing, are 
conveyed to us by partial organs, which are all confined to the head. 
But the fenfe of touching, or of feeling, is not only common to thefe 
organs, but extends over almofi: every part of the body, whether ex- 
ternal or internal. Though every fenfation may be comprehended 
under the general appellation of feelingy yet what is called the fenfe 
of touch is properly reftrided to the , different fenfations excited by 
bodies applied to the Ikin, and particularly to the tips of the fingers. 

With regard to fenfation in geheral, it is worthy of remark, that 
the eyes, the ears, the noftrils, the tongue and palate, the palms of 
the hands, efpecially towards the points of the fingers, are more 
amply fupplied with nerves than any other external parts of the 
body. The terminations of the nerves on the furface of the fkin 
are foft and pulpy, and form minute protuberances refembling the 
nap of freeze-cloth, though greatly inferior in magnitude. Thefe 
protuberances have received the denomination of nervous papillae. 
They might be called animal feelers ; for they are obvioufly the im- 
mediate infiruments of fenfation. If an objed be prefented to the 
eye, or any other organ of fenfation, certain feelings are excited, . 
which are either agreeable or difagreeable, according to the real or 
imaginary qualities which we confider as belonging to that 6bjed. 

The 
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The feelings thus excited inftantly produce a change in the fenfitive 
organs by ^nrhich they are occaHoned. If the objcft be polTefled of 
difagreeable qualities, jiverfion Is the nece{rary> confequence. But, 
if beauty and utility are perceived in the objed, pleafant emotions 
fpring up in the mind, which naturally induce a fimilar tone or dif* 
poHtion in the organs fuited for the enjoyment of thefe qualities. 

When examining or enjoying any objeft, it is natural to inquire, 
what are the changes produced in the nervous papillae, or organs of 
fenfation ? If an objedl poflefled of agreeable feelings is perceived, 
the nervous papillae inftantly extend themfelves, and, from a ftate 
of flaccidity, become comparatively rigid like bridles. This exten- 
fion of the papillae is not conjedural : It is founded on anatomical 
obfervation, and, in fome cafes, may be feen and felt by perfons of 
acute and difcerning fenfations. When a man in the dark inclines to 
examine any fubdance, in order to difcover its figure, or other qua- 
lities, he perceives a kind of rigidity at the tips of his fingers. If 
the fingers are kept long in this date, the rigidity of the nervous 
papillae will give him a kind of pain or anxiety, which it is impof- 
fible to defcribc. The caufc of this pain is an over-didenfion of 
the papillae. If a fmall infeft creeps on a man’s hand, when the 
papillae are flaccid, its movements are not perceived : But, if he hap- 
pens to direff his eye to the animal, he immediately extends his pa- 
pillae, and feels didindly all its motions. If a body be prefent, 
which, in the common date of the nerves, has fcarcely any fenfible 
odour, by extending the papillae of the nodrils, an agreeable, difa- 
greeable, or indifferent fmell will be perceived. When two perfons 
are whifpering, and we wilh to know what is faid, we drctch the 
papillae, and the other organs of hearing, which are exceedingly 
complex. If a found is too low for making an impreffion on the 
papillae in their natural date of relaxation, we are apt to overdretch 
the organ, which produces a painful or irkfome feeling. When we 

examine 
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examine a mite, or any very minute objed, by the naked eye, a 
pain is propagated over -every part of that organ. Several caufes 
may concur in producing this pain, fuch as tlie dilating of the pupil, 
and the adjuding the chrydalline lens ; but the chief caufe mud.be 
afcribed to the preternatural intumefcence and extenfion of the pa- 
pillae of the retina, the fubdance of which is a mere congeries of 
nervous terminations. This circumdance confirms a former re- 
mark, that the immediate organs of fenfation were more copioully 
fupplied with nervous papillae than thofe parts whofe ufes require 
not fuch exquifite I'enfibility ; for a didindion in this refpeft is ob- 
fei vable even among the fenfitive organs themfelves. They are 
furnilhed with nerves exadly proportioned to the fubtility of the 
objcdls whofe imprcffions they are fitted to receive. The eye pof- 
feil'es by far the greated number. The particles of light are fo mi- 
nute, that, had not this wife provifion been obferved in the con- 
drudion of the eye, it could never have been able to didinguifh ob- 
jeds with fuch accuracy as at prefent it is capable of performing. 
When an infipid body, or a body which conveys but a very feeble 
fenfation of tade, is applied to the tongue, we are confcious of an 
effort which that organ makes in order to difeover the quality of the 
body thus applied. This effort is nothing but the dretching of the 
nervous papillae, that they may enlarge the field of contad with the 
body under examination. 

The pleafure or pain produced by the fenfe of touch depends 
chiefly on the fridion, or number of impulfes, made upon the pa- 
pillae. Embrace any agreeable body with your hand, and allow it 
to remain perfedly at red, and you will find the pleafure not half 
fo exquifite as when the hand is gently moved backward and for- 
ward upon the furface. Apply the hand to a piece of velvet, and 
it is merely agreeable : Rub the hand repeatedly on the furface of the 
cloth, and the pleafant feeling will he augmented in proportion to 
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the number of impulfes on the papillae. When a man is pinched 
with hunger, the light or idea of palatable food railes the whole pa> 
pillae of hia tongue apd flomach. From this circumdance he is 
highly regaled by eating. But, if he eats the fame fpecies of food 
when his ftomach is lefs keen, the pleafure in the one cafe is not to 
be compared with what is felt in the other. The caufe is obvious : 
His delire was not fo urgent ; the obje£t, of courfe, was lefs allu- 
ring ; and therefore he was more remifs in ereding his papillae, or 

in putting them in a tone fuited to fuch eminent gratification. 

/ 

The fame obfervations are applicable to difagreeable or painful 
objeds of contad. If the hand is laid upon a gritty Hone, or a 
piece of rufty iron, the feeling is difagreeable ; but if it is frequently 
•rubbed upon the furface of thefe bodies, the feeling becomes infuf- 
ferably irkfome. 

/ 

It is by the fenfe of touch that men, and other animals, are enabled 
to perceive and determine many qualities of external bodies. By this 
fenfe we acquire the ideas of hardnefs and foftnefs, of roughnefs and 
fmoothnels, of heat and cold, of prelTure and weight, of figure, and 
of diflance. The fenfe of touch is more uniform, and liable to few- 
er deceptions, than thofe of fmelling, tailing, hearing, and feeing; 
becaufe, in examining the qualities of objeds, the bodies themfelves 
mull be brought into adual contad with the organ, without the in- 
tervention of any medium, the variations of which might miflead 
the judgment. 

OF SEEING. 

O F all the fenfes, that of feeing is unqueftionably the noblefl, the 
moil refined, and the moil extenftve. The ear informs us of the 
T Z - exiflence 
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exifteoee of ..objed^ at comparatively fmall diAaacea } and its infor- 
mation is often imperfed and fallacious. But the organ of fight, 
which is mofl; admirably conftrudted, not only enables us to perceive 
thoufands of objects at one glance, together with their various fi- 
gures, colours, and apparent pofitions, but, even when unarmed, to 
form ideas of the fun and planets, and of many of the fixed ftars ; 
and thus connects us with bodies fo remote, that imagination is loft 
when it attempts to form a conception of their immenfe magnitude 
and diftances. This natural field of vifion, however great, has been 
vaftly extended by the invention of optical inftruments. When 
aided by the telefcope, the eye penetrates into regions of fpace, and 
perceives ftars innumerable, which, without the affiftance of art, 
would to us have no exiftence. Our ideas of the beauty, magnitude, 
and remotenefs or vicinity of .external objetfts, are chiefly derived- 
from this delicate and acute inftrument of fenfation. 

Before proceeding to the peculiarities of vifion, and the general 
properties of light, we fhall give a Ihort defeription of the ftrudture 
of the eye. 

The globe of the eye is compoftd of three humours, called 
c ryjl III line ^ and vitreous ; and of the retina^ ciliary ligament, and 
iris. All thefe are contained within the fclerotica and cornea, or 
capfule of the eye. The white part of the cornea is opaque j but 
the pupil, or fight of the eye, through which the rays of light pafs, 
is tranfparent. The aqueous humour is a menifeus, or a convex ex- 
teriorly, and concave internally. The cryjialline kumour is do«bly 
convex ; and its exterior convexity is embraced by the coqcave fur- 
face of the aqueous. The vitreous humour is likewife a menifeus j 
its concave furface embraces the interior convexity of the cryftalline, 
and its convex furface is encompafled by the retina, which is a fine 
expanfion. of the medullary fibres of the optic nerve fpread upon the 

coave:x 
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convex Airface of the vitreous humour, and covering the bottom of 
the eye. The ciliary ligament is a ring of fibres, which inclofc the 
edges of the cryftalline, and ftretch in right lines towards its center. 
When thefe fibres contrad, the diftance between the retina and 
cryftalline is lengthened ; and that' diftance is fhortened when thefe 
fibres are in a relaxed ftate. The iris is that coloured circle which 
furrounds the pupil. 

By this curious apparatus all the phaenomena of vifion are con- 
veyed to the mind. But, before we enter upon the manner in which 
the different parts of the eye concur in tranfmitting the rays of light 
and the images of obje£ks to the retina, it will be neceffary to give 
fome general ideas concerning the nature of light, which is the uni- 
vcrfal medium of vifion. 

Light confifts of innumerable rays,, which proceed in dired lines 
from every part of luminous bodies. The motion of light, though 
not inftantaneous, is inconceivably fwift. To give fomc comparative 
idea of its great velocity, it has been difcovered by philofophers, that 
rays of light coming from the fun reach this earth in feven minutes. 
Now, the diftance of the earth from the fun is fo immenfe, that, fup- 
pofing a cannon ball to move at the rate of 500 feet in a fecond, it 
could not come from the fun to the earth in lefs than 25 years. At 
this rate, the velocity of light will be above 10 million of times 
greater than that of a cannon ball. 

The rays of light, though they proceed in direift lines from lumi- 
nous bodies, are refrafled, or bent out of their courfe, in pafTing 
through different mediums, as the .air,, glafs, and every tranfparent 
fubftances ; but, when they fall upon opaque bodies, they are reflec- 
ted. Rays proceeding from any objed, and palfing through a con- 
vex giais or lens, are refraded and colleded into a point, or fnall 
I Z 2 fpace. 
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fpace, at a certain diftance from the glafs, which is called the focus 
of that lens. 

The white light conveyed to us by the fun is not homogeneous, 
but confifts of feven differently coloured rays, or what are called the 
primary colours, Thefe differently coloured rays were difcovered by 
Sir Ifaac Newton to have diflPerent degrees of refrangibility. When 
the white light of the fun was made to pafs through a glafs prifm, 
he found, that, inftead of retaining its original whitenefs, it exhi- 
bited feven diftin(£l: colours, and that this phaenomenon was produ- 
ced by the feveral rays in the compofition of white light being more 
or lefs refracted, or turned from their direct coutfe. The fimple 
primary colours are feven in number, namely, red, orange, yellow, 
green, blue, indigo, and violet. Red is the leaft, and violet the moft 
refrangible parts of white light. A proper mixture of all the feven 
primary colours conftitutes whitenefs ; and by various combinations 
of the primary colours, all the compound colours exhibited either in 
Nature or art are produced. Any furface appears black when it re- 
fleds little or no light. 

The different humours of the eye, and the cryftalline lens, are aH 
denfer than air or water ; of courfe, their power of refrafting the 
rays of light is likewifc greater. The rays proceeding from every 
point of an objedl enter the pupil ; and the refra£lion of the diffe- 
rent parts of the eye, which a£l as a lens, neceflarily makes them 
crofs each other in their paffage to the retina. After croiEng, they 
diverge till they are Hopped by the retina, where they form an in- 
verted pi£l:ure. The upper part of the objed is painted on the lower 
part of the retina, and the right fide upon the left, &c. The cele- 
brated Kepler firft difcovered, that difiin^, but inverted pidiiures of 
every objetSi we behold are painted on the retina by the rays of 
light proceeding from vifible objefls. ' This dil«>very naturally led 

Kepler, 
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Rtpler, as well as many other philofophers fince his time, to inquire 
how we Ihould fee objei^s eredX from inverted images on the retina. 

Many ingenious theories have been invented, and many volumes 
have been written, in order to explain this feemingly difRcult quef- 
tionr To give even a curfory view of thefc theories would not only 
be tedious, but in a great meafure ufelefs. We (hall therefore only 
remark, that their authors uniformly aflumed it as a principle, that, 
becaufe the pldtures are inverted on the retina, the mind ought alfo 
to perceive them in the fame pofition. It is certain, that, unlefs di- 
IIin£t images are painted on the retina, ohjeds cannot be clearly per- 
ceived. If, from too little light, remotenefs, or any other caufe, a 
pid^ure is indiftindlly painted on the retina, an obfcure or indiftindJ; 
idea of the objeft is conveyed to the mind. The pidure on the re- 
tina, therefore, is fo far the caufe of vifion, that, unlefs this picture 
be clear and well defined, our ideas of the figure, colour, and other 
qualities of any objefk prefented to the eye, will be obfcure and im- 
perfect. The retina of the eye refembles a canvas on which ob- 
jects are painted. The colours of thefc pictures are bright or ob- 
fcure, in proportion to the diftances of the objeCls reprefcnted. 
When objeds are very remote, their pictures on the retina are fo 
faint, that they are entirely obliterated by the vigorous and lively 
impreflions of nearer objeCts, with which we are every way fur- 
rounded. On the other hand, when near objeCts emit a feeble light 
only, compared with that which proceeds from a remote objeCt, as, 
for example, when we view luminous bodies in the night, then very 
diftant objeds make diftinCt pidures on the retina, and become per- 
fedly vifible. Hence a man, by placing himfelf in a dark fituation, 
and looking through a long tube, without the intervention of a 
. glafs, may make a kiiid of telefcope, which will have a confiderable 
effed even dm^ng the day. For the fame reafon, a man at the bot- 
tom of a deep pit can fee the fiars at noon. 


The 
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The firft and greateft error in vifion, in the opinion of many au- 
thors, arifes from the inverted reprefentation of objefts upon the re- 
tina ; and'they maintain, that, till children learn the real pofition of 
bodies by the fenfe of feeling, they fee every objed; inverted. But 
new born animals, whether of the human or brute fpecies, fee ob- 
jedtSr not inverted, but in their real pofitions, independently of all 
experience, or of any opportunity of reftifying the fuppofed illufion 
by the fcnfe of touch. Animals fee objefts in their real pofition by a 
law of Nature, and by the inftrumentality of the eye and optic nerve. 
Were it not a law of Nature, or of the conftitution of animals, to fee 
objedts ereft, though their images be inverted on the retina, an in- 
verted objeft could not poflibly appear inverted; for, in this cafe, 
we (hould not be obliged to have recourfe to experience, or to the 
fenfe of feeling. Befides, it is an eftabliflied fafl:, that blind men, 
who had been reftored to fight by chirurgical operations, inftantly 
favv objeds in their' real' pofition There is no relation to the 
principles of optics, in the fenfation of feeling, by which an image, 
painted by rays of light on foft white nervous terminations, is con- 
veyed through a moft opaque body, in a long courfe of perfed dark- 
nefs, to the brain. Indeed, the fenfe by which the perceiving nerves 
of any kind are affcded, is not an image or idea of the objed. The 
idea of rednefs has nothing in common with the leaft refrangible 
portions of light feparated from the other fix coloured rays of which 
white light is compofed. The pain of burning reprefents not to the 
mind any thing of that fwift and fubtle matter by which the ner- 
vous threads are broken or deftroycd. There is nothing in the idea 
of a fliarp found, from a cord of a certain length, which can inform 
the mind that this cord vibratgs 2000 times in a fecond f. 

Another 

* Haller. Phyfiol. tom. 2. pag. 87. 

•|- For a more ample difcuflion of this pointy fee Haller. PhyEol. tom. 2. j— and 
Dr Reid’s Inquiry. 
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Another queftion with regard to vifion has been much agitated by 
philofophers. Becaufe a feparate image of every object is painted 
on the retina of each eye, it was concluded, that we naturally fee all 
objects double ; that we learn to corredi: this error of vifion by the 
fenfe of touching ; and that, if the fenfe of feeing were not con- 
ftantly redified by that of touching, we flrould be perpetually de- 
ceived as to the pofition, number, and fituation of objeds. The 
Count de Buffon mentions the real fajd, though he aferibes it to a 
wrong caufe. ‘ When two images,’ fays he, ‘ fall on correfponding 

* parts of the retinae, or thofe parts which are always alJcded at the 

* fame time, objeds appear fingle, becaufe we are accujlomed to judge 

* of them in this manner. But, when the images of objeds fall up- 

* on parts of the retinae which are not ufually affeded at the fame 
‘ time, they then appear double, becaufe we have not acquired the 

* hidiit of redifying this unufual fenfation. Mr Cheflelden, in his 

* anatomy, relates the cafe of a man who had been affeded with a 

* ftrabifmus, or fquinting, in confequence of a blow on the head. 
‘ This man faw every objed double for a long time : But he gra- 

* dually learned to corred this error of vifion, with regard to objeds 

* which were familiar to him ; and, at laft, he faw every objed 

* fingle as formerly, though the fquinting was never removed. This- 

* is a proof ftill more dired, that we really fee all objeds double, 

* and that it is by habit alone we learn to conceive them to be 

* fingle 

In thts, and other pailages, the Count de Buffon has pointed out 
the genuine caufe (or ultimate fad) why we fee objeds fingle with 
two eyes. He tells us, that, though a difiind image is painted on 
each retina, whenevec theie images are painted on correfponding 
points of the retinae, an objed is perceived to be fingle. It is equal- 


* Buffon, vol. 3. pag. 7. Tranfiat.. 
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ly true, that, when one eye is diftorted by the finger, or any other 
caufe, in fuch a manner that the images are painted on points of the 
retinae which do not correfpond, the objedt is perceived to be 
double. Objeds which are much nearer, or much more remote, 
than tiiat to which both eyes are diredled, appear double. If a 
candle is placed at the difiance of ten feet, and a man holds his 
finger at arm’s-length between his eyes and the candle, when he 
looks at the candle, he fees his finger double, and, when he looks at 
his finger, he fees the candle double. * In this phaenomenon,’ 
Dr Ileid properly remarks, ‘ it is evident to thofe who underftand 
‘ optics, that the pidures of objeds which are feen double, do not 
' fall upon points of the retinae which are fimilarly fituated, but 

* that the pidures of objeds feen fingle do fall upon points fimilar- 
‘ ly fituated. Whence we infer, that as the points of the two reti- 

* nae, which are fimilarly fituated with regard to the centres, do 

* correfpond, fo thofe which are diflimilarly fituated do not corre- 
‘ fpond. It is to be obferved, that although, in fuch cafes as are 

* mentioned in the laft phaenomenon, we have been accufiomed 
‘ from infancy to fee objeds double which we know to be fingle; 
‘ yet cuftom, and experience of the unity of the objed, never take 
‘ away this appearance of duplicity *.* 

The fenfe of feeing, without the aid of experience, conveys no 
idea of difiance. If not afiified by the fenfe of touching, all objeds 
would feem to be in contad with the eye itfelf. Objeds appear 
larger or fmaller according as they approach or recede from the eye, 
or according to the angle they fubtend. A fly, when very near the 
eye, feems to be larger than a horfe or an ox at a difiance. Children 
can have no idea of the relative magnitude of objeds, becaufe they 
have no notion of the different diftances at which they are feen. It 

is 


• iDr Reid’s Inquiry, &c. page 287. 
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is only after meafuring fpace by extending the hand, or by tranf- 
porting their bodies from one place ^to another, that children acquire 
juft ideas concerning the real diftances and magnitudes of objeds. 
Their ideas of magnitude refult entirely from the angle formed by 
the extreme rays reflefted from the fuperior and inferior parts of 
the objedl : Hence every near objedl muft appear to be large, and 
every diftant one fmall. But after, by touch, having acquired ideas 
of diftances, the judgment concerning magnitude begins to be redi- 
fied. If we judge folely by the eye, and have not acquired the ha- 
bit of confidering the fame objeds to be equally large, though feen 
at different diftances, the neareft of two men, though of equal fize, 
would feem to be many times larger than the fartlieft. But we 
know that the laft man is equally large with the firft ; and, there- 
fore, we judge him to be of the fame dimenfions. Any diftance 
ceafes to be familiar to us, when the interval is vertical, inftead of 
being horizontal ; becaufe all the experiments by which we ufually 
redify the errors of vifion, with regard to diftances, are made hori- 
zontally. We have not the habit of judging concerning the mag- 
nitude of objeds which are much elevated above or funk below us. 
This is the reafon that, when viewing men from the top of a tower, 
or when looking up to a globe or a cock on the top of a fteeple, we 
think thefe objeds much fmaller than when feen at equal diftances 
in a horizontal diredion. During the night, on account of the dark- 
nefs, we have no proper idea of diftance, and, of courfc, judge of 
the magnitude of objeds folely by the largenefs of the angle or 
image formed in the eye, which neceflarily produces a variety of 
deceptions. When travelling in the night, we are liable to miftake 
a bu(h that is near us for a tree at a diftance, or a diftant tree for a 
bufh which is at hand. When benighted in a part of the country 
with which we arc unacquainted, and, of courfc, unable to 
judge of the diftance and figure of objeds, we are every moment 
Kable to all the deceptions of vifion. This is the origin of that dread 

A a which 
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which fome men feel in the dark, and of thofe ghofts and horrible 
figures which fo many people pofitively aflert they have fecn in the 
night. Such figures are commonly faid to exift in the imagination 
only ; but they often have a real exiilence in the eye ; for, when 
wc have no other mode of recognifing unknown objedfs but by the 
angle they form in the eye, their magnitude is uniformly augmented 
in proportion to their vicinity. If an objedf, at the diftance of twenty 
or thirty paces, appears to be only a few feet high, its height, when 
viewed within two or three feet of the eye, will feem to be many 
fathoms. Objedls, in this fituation, muft excite terror and aftonilh- 
ment in the fpedator, till he approaches and recognifes them by ac« 
tual feeling ; for the moment a man examines an objedi properly, 
the gigantic figure it alTumed in the eye inftantly vanifhes, and its 
apparent magnitude is reduced to its real dimenfions. But if, in- 
ftead of approaching an obje6k of this kind, the fpedator flies from it, 
he retains the idea which the image of it formed in his eye, and he 
may aflirm with truth, that he beheld an obje£f terrible in its afpe£f, 
and enormous in its fize. Hence the notion of fpedtres, and of hor- 
rible figures, is founded in nature, and depends not folely on ima- 
gination. 

When we have no idea of the diftance of objeds by a previous 
knowledge of the fpacc between them and the eye, we try to judge 
of their magnitudes by recognifing their figures. But, when their 
figures are not diftinguifhable, we perceive thofe which are moft 
brilliant in colour to be neareft, and thofe that are moft obfcure to 
be at the greateft diftance. From this mode of judging many de- 
ceptions originate. When a number of objects are placed in a right 
line, as lamps in a long ftreet, we cannot judge of their proximity 
or remotenefs but by the different quantities of light they tranfmit 
to the eye. Of courfe, if the lamps neaceft the eye happen to be 

more 
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more oblcure than thofe which are more remotCy the firft will ap« 
pear to be lafty and the laft 


Before I difmifs this fubjed;, I feel an irrefiftible delire of giving 
a ihort view of the Abb6 de Condillac’s Traiti des Senfations *; a. 
moft ingenious performancey which, I believe, is not very generally 
known in this country. 

In an advertifement prefixed to this Treatife, the fagacious and 
learned Abbd defires his readers to abftra£t themfelves from all their 
preconceived opinions, and to imagine the fituation and feelings of 
a ftatue, limited, at firft, to a fingle fenfe, and afterwards acquiring 
gradually the whole five. 


I . Senfe of Smelling alone. 

A man, or a ftatue, who had no fenfe but that of fmelling, could 
have no other ideas than thofe of odours. He would be the fmell 
of a rofe, ai violet, or a jeflaniine, according as the effluvia of thefe 
objedts aded upon his fingle organ of fenfation. from agreeable or 
difagreeable fmells he would acquire ideas of pleafure and pain. By 
means of agreeable and difagreeable fmells frequently repeated, thefe 
fenfations would remain in his memory, and produce defire and 
averfion. He can now compare the fmell of a rofe with that of an 
2 Aaz hemlock. 


* From the edition 1 754, in two rolomei i amo. 
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hemlock. As foon as he compares, he judges of the relation be- 
tween two ideas. In proportion as thcfe comparifons or judgments 
are repeated, he acquires, by habit, a greater facility in making them. 
He can judge of different degrees of pleafure and pain. Hence, 
when he feels uneafy, he recals pleafant fenfations which are pall,* 
and wilhes for their return." This is the origin of defire and want. 
Memory is the recollection only of what is part ; but, when the ideas 
of objects prefent themfelves in fo lively a manner, that he believes 
they are actually prefent, this operation of the mind is called imagi> 
nation. Being limited to the ufe of one fenfe, he would learn to 
diftinguiflr fmells with greater accuracy than beings endowed with 
more fources of information. Abftra^ion is the feparation of two 
ideas which have a natural connexion. By reflecting that the ideas 
of pain and pleafure refult from different modifications of his ex- 
iflence, he contracts the habit of feparating them, and thus acquires 
abftraCl notions. To our ftatue, a violet is a particular idea only ; 
confequently, all his abftraCtions are limited to different degrees of 
pleafure and pain. The fucceffion of fenfations will give him fome 
faint ideas of number, of pad, and of future time. Duration is an 
idea purely relative, and changes according to the rapidity or flow- 
nefs of our perceptions. Our flatue is incapable of diflinguifhing 
dreams, or a lively imagination, from real fenfations. By the aid 
of memory he recognifes his identity, and knows his prefent from 
his pail condition. From thefe remarks it appears, that a man li- 
mited to one fenfe is capable of acquiring the. rudiments of every 
human faculty, and that thefe faculties are only extended by the adr 
dition of other fenfes. Nearly the fame acquifuions would be made^ 
if a man were limited to any of the other fenfes. 


2 , 0 / 
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3. Of Hearing alone, 

« 

The pleafures of the ear arife chiefly from the fuceefllon of fottiide 
conformably to the rules of melody or of harmony. Hence our fta- 
tue's deflres would not be confined to a Angle found ; he would wifli 
to become a complete air. Sounds produce greater emotions than 
odours. They excite joy or fadneis independently of acquired ideas. 
Noife alone, without mufical expreflion, would be agreeable : And 
tnufic would convey pleafure proportioned to the exercife of the 
ear. Simple, and even coarle fongs, would at firfl be ravilhing. 
But, when gradually accuftomed to mufic more compounded, the 
ear would difcover new fources of delight. The pleafure of a fuc- 
ceflion of mufical tones being fuperior to that of a continued noife, 
he would not confound the one with the other. 


3. Smelling and Hearing united. 

As thefe fenfes, taken feparately, give to our flatue no idea of ex- 
ternal objedls, neither can they by their union. He would never 
fufpedl that he had two different organs of perception, nor, at firft, 
diftinguifli two modes of exiftence in himfelf. Sounds and odours 
would be confounded, and feem to be only one Ample modification^ 
He would learn, however, by experience, and the aid of memory, 
to diflinguilh two fenfations ; and then he would think that his ex- 
iftence was double. His train of ideas is more varied and extenfive, 
becaufe be has two kinds of modification ; and, perhaps, noife would 
feem fo different from harmonious founds, that he might imagine he 
had three fenfes. 


4. Tajle 
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4. Tafle alone ^ and Ta^e united wUk SmeUin^ and Hearing, 

♦ 

When limited to tafte alone, the ftatuc would, acquire the fame 
mental powers as with fmelling or hearing. Tafte would contribute 
more to his happinefs and milery than fmelling or hearing ; becaufe 
favours, in general, affed us more than fmells, or even harmonious 
founds. 

When tafte is united with fmelling and hearing, the ftatue, after 
learning to know them feparately, would be enabled to diftinguilh 
thefe fenfations, even when tranfmitted to him at the fame time ; 
and therefore his exiftence would in fome meafure be tripled. The 
union of thefe fcnfes would ftill farther extend and diverfify the 
train of his ideas, augment the number of his deftres, and make him 
contra^ new habits. 


5. Of Sight alone. 

Sight and all fenfations are internal, and belong to the mind. The 
difficulty is to conceive how we refer thefe fenfations to external 
objefls or caufes. Our ftatue would confider light and colour as 
modes of his own exiftence ; but could have no idea that they be> 
longed to bodies diftindl; from himfelf. At firft he would not be 
able to diftinguilh one colour from another ; but he would foon ac- 
quire the habit of confidering one colour at a time, and thus learn 
to diftinguilh them. By fight alone he could have no idea of figure, 
fituation, extenfion, or motion. 


6. Sight 
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6 . Si^ht united with Smell, Hearing, and Tajle, 

This union would augment our ftatue’s mode of exigence, extend 
the chain of his ideas, and multiply the objeds of his attention, of 
his defires, and of his enjoyments. But he would Bill continue to 
perceive himfelf alone, and could have no idea of external objeiSs. 
He would fee, finell, tafte, and hear, without knowing that he had 
eyes, nofe, mouth, or ears, nor even that he had a body. With the 
fame colour before his eyes, if a fucceifion of fmells, favours, and 
founds, were prefented to him, he would confider himfelf as a co- 
lour fucceffively odoriferous, favoury, and fonorous. If the fame 
odour were conftantly prefent with him, he would confider himfelf 
as a favoury, ibnorous, and coloured odour. 


7, Of Touching alone. 

The fmallefi: degree of fentiment, or feeling, which a man limited 
to the fenfe of touching could have, would arife from the adion of 
di£ferent parts of the body, and particularly from the motion of re- 
fpiratipn. This the Abbd calls the fundamental fentiment, becaufe 
with it life commences. As foon as this fundamental fentiment has 
undergone any change, the fiatue is confcious of his own exifience. 
When not ftruck by any external body, and placed in a temperate 
tranquil air, of an equal degree of heat, he would only recognife his 
exifience by the confufed impreffion rcfulting from the motion of 
refpifation. He cannot difiinguifh the different parts of his body, 
and confequently has no idea of extenfion. Different feelings per- 
ceived at the fame time convey a confufed fenfation only. But, when 
heat and cold ate felt in fiicceflion, he difiinguiflies them, and re- 
tains 
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tains in his memory the idea of each ienfation. Touching different 
parts of his body, and of external objefts, gradually unfolds the 
ideas of extenfion, folidity, foftnefs, hardnefs, diftance, &c. Hence 
he no longer confounds himfelf with his modifications. He is no 
longer heat or cold ; but he perceives heat in one part and cold in 
another. By means of the hand, he diftinguifihes his own perfbn 
from external objects. When he touches the parts of his body, each 
part returns a fenfation. But, when he touches another body, he feels 
that it exifts, but returns no fenfation ; and hence he learns that there 
are bodies which conflitute no part of himfelf. 

Children derive the greateft happinefs from motion. Even falls 
do not deter them. A bandage on their eyes would give them lefs 
pain than a reftraint on the ufe of their limbs. Motion, befide many 
other advantages, gives them the moft lively confcioufnefs of their 
own exiftence and powers. If exercife be pleafant to children, it 
would be ftill more fo to our ftatue ; for as yet he not only knows 
no obftacle to interrupt his movements, but he will foon experience 
all the pleafures to be derived from motion. The ftatue at firft loves 
every body that does not hurt him. Polifhed and fmooth furfaces 
will be agreeable to him ; and he will be delighted to find that he 
can at pleafure enjoy warmth or coolnefs. He will receive peculiar 
pleafure from objedts, which, from their figure and magnitude, are 
moft accommodated to the form of his hand. At other times, the 
difficulty of handling objedls, on account of their fize or weight, 
will give him pleafure by furprife ; and this pleafure will be aug- 
mented by the fpacc he difeovers around them, which will render 
the motion of his body from one place to another extremely agree- 
able. Solidity and fluidity, hardnefs and foftnefs, motion and reft, 
will be pleafant fenfations; for the more he contrafts them, the more 
they will attradl his attention and extend his ideas. But the habit 
he acquires of comparing and judging is the greateft fource of his 

3 : pleafures. 
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pleafurea. He no longer touches objeds folely for the plealure of 
handling them. He wilhes to know their relations, and he feels as 
many agreeable fenfations as he forms new ideas. 

Touching expofes him more frequently to pain than the other 
fenfes. But pleafure is always within his reach, and pain is felt on- 
ly at intervals. His defires confill chiefly of the efforts of his mind 
to recal the moft agreeable ideas. But that kind of defirc of which 
the fenfe of touch renders him capable, includes motion, or the 
power of fearching for fenfations. Hence his enjoyments are not li- 
mited to the ideas prefented by the imagination, but extend to all 
the objeds he can reach ; and his dclires, inftead of being concen- 
trated into modes of his exiftence, as in the other fenfes, lead him 
always to external bodies, which are the objeds of his love, hatred, 
and other paffions. 

By motion he acquires the idea of fpace. Repeated experience 
of difeovering new fenfations renders him capable of curiofity. But 
pain reprelTes his defire of moving, and makes him diffident. Hence 
he learns to move with caution ; and the fame chance that led him 
to lay hold of a ftick, will teach him to ufe it for exploring what 
may be hurtful to him. Pleafure and pain are the fources of all his 
ideas, the number of which acquirable by our ftatue is almoft infi- 
nite. He learns to compare his different fenfations, and to diftin- 
guiffi different bodies. He acquires the idea of figure, and becomes 
capable of refledion and abftradion. He acquires likewife the ideas 
of number, of duration, of fpace, and of immenfity. 


8. Of 


I 
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8. Of Touch united •with Smelling. 

On this fuppofition, the flatue would perceive himfelf to be two 
different beings, one that he could touch, and another w'hich he 
could not. When chance made him lay hold of an odorous body, 
he would find that its fmell was ftronger or weaker, in proportion 
as he brought the body nearer, or removed it farther from his face. 
This experiment frequently repeated will give him the idea that 
fmell proceeds from, or is a quality of bodies. By the fame means 
lie difeovers the organ of fmelling. From this fource his ideas con- 
cerning the qualities of bodies are greatly extended. 


9. Hearings Tajle^ and Touchings united. 

At firft our ftatue is totally occupied with this new fenfe, and be- 
lieves himfelf to be the finging of birds, the noife of a cafeade, &c. 
By the exercife, however, of handling fonorous bodies, or of letting 
them fall, he perceives that found is produced by impulfe or collifion, 
gradually difeovers this new organ, and that noife is a property of 
bodies even at a diftancc. 


1 o. Of Sight united ivith all the other Serfes. 

The eye conveys no idea of diftance, of magnitude, of figure, or 
of fituation, without the afliftance of touching. Either from chance, 
or from the pain occafioned by too firong a light, the ftatue carries 
his hand to his eyes. The colours of objeds inftantly difappear. 
He removes his hand, and the colours return. Hence he learns 
3 that 
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that colours are not inodes of his exiftence, but that they feem to be 
fomething exilling in his eyes, in the fame manner as he feels at 
the ends of his fingers the obje^Is he touches. 

The Abb6, in the fame ingenious manner, (hews how, by expe- 
rience and habit, by motion and touching, we acquire a facility in 
correfking the errors of vifion. But our limits permit us not to fol- 
low him any farther. 


Bb 2 
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CHAPTER VIL 


Of Infancy, 


B y the term Infancy,, in this chapter, is generally meant that 
portion of life which commences at birth, and terminates at 
that period when animals have acquired the power of fclf-preferva- 
tion, without any afliftance from their parents. This period varies 
greatly in different animals. Of courfe, when different fpecies are 
mentioned, the term infancy muft have very different limitations with 
regard to time. 

The ftate of infancy, in the human fpecies, continues longer than 
in any other animal. Infants, immediately after birth, are indeed 
extremely helplefs, and require every affiftance and attention from 
the mother. Moft writers, however, on this fubjedl feem to have 
exaggerated not only the imbecillity, but the miferies of the infant 
ftate. ‘ An infant,’ fays Buffon, ‘ is more helplefs than the young 
‘ of any other animal : Its uncertain life feems every moment to vi- 
‘ brate on the borders of death. It can neither move nor fupport 
‘ its body : It has hardly force enough to exift, and to announce, by 
‘ groans, the pain which it Aiffersj as if Nature intended to apprife 
‘ the little innocent, that it is born to mifery,osiA that it is to be rank- 
‘ cd among human creatures only to partake of their infirmities and 
‘ of their affliftions 

This 
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This humiliating pidlure is partly juft, and partly mifreprefented. 
Though infants remain longer in a ftate of imbecillity than the young 
of other animals, they are by no means more helplefs. The inftant 
after birth, they are capable of fucking whatever is prefented to their 
mouths. When in the fame condition, the young of the opoflum, 
of hares, rabbits, rats, mice, &c. can do no more. They can neither 
move nor fupport their bodies. Befides, many quadrupeds arc defti- 
tute of the fenfe of feeing for feveral days after birth. But the fa- 
culty of vifion is enjoyed by infants the moment after they come 
into the world. This faculty, in a few hours, becomes a great fourcc 
of pleafure and amufement to them ; but it is denied, for fome days, 
to many other fpecies of animals. The young of moft birds arc 
equally weak and helplefs as human infants. The former have no 
other powers but thofe of refpiration, opening their mouths to re- 
ceive food from the parent, and ejefting the excrement, after the 
food has been properly digefted. If infants really fufler more pain 
and mifery than other animals in the fame ftate, Nature feeins not 
to merit that feverity of cenfure which flie has fometimes received. 
Man in fociety, like doineftic animals, by luxury, by artificial modes 
of living, by unnatural and vicious habits, debilitate their bodies, 
and tranfmit to their progeny the feeds of weaknefs and difeafe, the 
effe£ts of which are not felt by thofe who live more agreeably to the 
general oeconomy and intentions of Nature. The children of fa- 
vages, for the fame reafon, whether in the hunting or Ihcphcrd ftaic, 
are more robuft, more healthy, and liable to fewer difeafes, than thofe 
produced by men in the more enligMencd and refined ftages of fo- 
cicty. Even under the fame governments, and in the fame (late of 
civilization, a fimilar gradation of imbecillity and dilcafe is to be ob- 
ferved. The children of men of rank and fortune arc, in general, 
more puny, debilitated, and difeafed, than thofe of the pcafant or ar- 
tificer. Still, however, childtcn, in their progrefs from birth to ma- 
turity, have innumerable fources of pleafure, which alleviate, if they 

do 
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do not fully compenfate, the pain which muft unavoidably be en- 
dured, whether in a more natural or more artificial ftate of mankind. 
If luxury and civilization debilitate the conftitutions of children, they 
give rife to many real enjoyments which are totally unknown to the 
favage. His wants are fewer j but his gratifications are more than 
proportionally diminifhed. 

Though the period of human infancy be proportionally long, it is 
too often increafed by improper management. In this, and many other 
countries of Europe, infants have no fooner efcaped from the womb 
of their mothers, and have enjoyed the liberty of ftretching their 
limbs, than they are again condemned to a more cruel and unnatu- 
ral bondage. The head is fixed in one pofition ; the legs are fet- 
tered ; the arms are bound down to the fides; and the little inno- 
cents are laced with bandages fo ftrait that they cannot move a fingle 
joint. • The reftraint of fwaddling bands muft be productive of pain. 
Their original intention was to prevent the head and limbs from be- 
ing diftorted by unnatural or hurtful pofitions. But it was not con- 
fidered, that tfie efforts made by infants to difentangle themfclves, 
have a greater tendency to diftort their members than any poftures 
they could afllime, if they enjoyed a greater degree of liberty. But, 
if the efforts for liberty made by infants fettered in this cruel man- 
ner be hurtful, the ftate of inactivity in which they are forced to re- 
main, is, perhaps, equally noxious. Infants, as well as all young 
animals, are extremely prone to motion. It promotes the growth 
and expanfion of their organsr It llkewife invigorates all their mem- 
bers, and facilitates the circulation and fecretion of their different 
fluids. But, when infants are deprived of exercife, or of the power 
of performing their natural movements, the oppofite effeds are pro- 
duced. The want of exercife retards their growth and weakens 
their conftitution. Thofe children, therefore, who are allow'ed full 
freedom of motion will always be the moft healthy and the moft vi- 
gorous. 
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gorous. We are, however, happy to remark, that, by the efforts of 
philofophers and phyficians, the pradlice of employing tight ban- 
dages has of late become lefs general, efpecially among intelligent 
midwives and mothers. But^to eradicate long eftablithed prejudices, 
and to diffufe more enlightened and falutary notions through a whole 
country, cannot be effected without a great length of time and vigo- 
rous exertions. 

From what caufes or circumftances particular modes in the ma- 
nagement of infants originate, it is difficult to determine. But it is 
certain that favages, and the ruder nations, in their treatment of in- 
fants, often difeover more difeernment, and propriety of conduift, 
than are to be found in the moft poliffied ftages of fociety. The 
negroes, the favages of Canada, of Virginia, of Brafil, and the na- 
tives of almoft the whole of South America, inftead of ufing fwad- 
dling-bands, lay their infants naked into hammocks, or hanging beds 
of cotton, or into cradles lined with fur. The Peruvians leave the 
arms of their infants perfectly loofe in a kind of fwathing-bag. 
When a little older, they are put, up to the middle, in a hole dug 
out of the earth, and lined with linen or cotton. By this contri- 
vance, their arms and head are pcrfedlly free, and they can bend 
their bodies, and move their arms and head, without the fmallcft 
danger of falling, or of receiving any injury. To entice them to 
walk, whenever they are able to ftep, the breafl is prefented to them 
at a little diftance. The children of negroes, when very young, 
cling round, with their knees and legs, one of their mother’s 
haunches, and grafp the bread with their hands. In this pofition 
they adhere fo firmly, that they fupport themfelyes without any af- 
fiftance, and continue to fuck without danger of falling, though the 
mother moves forward, or works at her ufual labour. Thcfe chil- 
dren, at the end of the fecond month, begin to creep on their hands 
and knees ; and, in this fituation, they acquire, by habit, the faculty 
of running with furprifing quicknefs. 


Savages 



aco 


THE PHILOSOPHY 


Savages are remarkablf attentive to the cleanlinefs of their chil- 
dren. Though they cannot afford to change their furs fo frequently 
fis we do our linen, this defeat they fupply by other fubftances of no 
value. The favages of North America ^t wood-duft, obtained from 
decayed trees, into the bottom of the cradle, and renew it as often 
as it is neceflary. Upon this powder the children are laid, and co- 
vered with Ikins. This powder is very foft, and quickly abforbs 
moifture of every kind. The children in Virginia are placed naked 
upon a board covered with cotton, and furnifhed with a proper hole 
for tranfmitting the excrement. ^ This pradtice is likewife almoft ge- 
neral in the eaftern parts of Europe, and particularly in Turkey. It 
has another advantage : It prevents the difmal effeds which too of- 
ten proceed from the negligence of nurfes. 

Many northern nations plunge their infants, immediately after 
birth, into cold water, without receiving any injury. The Laplan- 
ders cxpofe their new-born infants on the fnow till they are almoft 
dead with cold, and then throw them into a warm bath. During 
the lirft year, this feemingly harfli treatment is repeated three times 
every day. After that period, the children are bathed in cold wa- 
ter thrice every week. It is a general opinion in northern regions, 
that cold bathing renders men more healthy and robuft ; and hence 
they inure their children, from their very birth, to this habit. In 
the ifthmus of America, the inhabitants, even when covered with 
fweat, plunge themfelves with impunity into cold water. The mo- 
thers bathe in cold water, along with their infants, the moment af- 
ter delivery j yet much fewer of them die of child-bearing, than in 
nations where a pradice of this kind would be confidered as ex- 
tremely hazardous. 

With regard to the food of infants, it ihould conftft, for the firft 
two months, of the mother’s milk alone. A child may be injured 

by 
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by allowing it any other nourifliment before the end of the firfl: 
month. In Holland, in Italy, in Turkey, and over the whole Le- 
vant, children, during the firft year, are not permitted to tafte any 
other food. The Canadian favages nurfe their children four or five 
years, and fometimes fix or feven. In cafes of neceflity, the milk of 
quadrupeds may fupply that of the mother. But, in fuch cafes, the 
child fhould be obfiged to fuck the animal’s teat ; for the degree of 
heat is always uniform and proper, and the milk, by the action of 
the mufcles, is mixed with the faliva, which is a great promoter of 
digeftion. Several robuft peafants have been known to have had no 
other nurfes than ewes. After two or three months, children may 
be gradually accuftomed to food fomewhat more folid than milk. 
Before the teeth fhoot through the gums, infants are incapable of 
maftication. During that period, therefore, it is obvious that Na- 
ture intended they fhould be nourilhed folcly by foft fubftanccs. 
But, after they are furnilhed with teeth, it is equally obvious, that 
they fliould occafionally be allowed food of a more folid texture. 

The bodies of infants, though extremely delicate, are Icfs afleded 
by cold than at any other period of life. This effect may be pro- 
duced by the fuperior quicknefs in the pulfation of the heart and 
arteries which takes place in fmall animals. The pulfe of an infant 
is more frequent than that of an adult. The pulfe of a horfe, or of 
an ox, is much flower than that of a man ; and the motion of the 
heart, in very fmall animals, as that of a linnet, is fo rapid that it is 
impoflible to count the ftrokes. 

The lives of children, during the firfl; three or four years, arc ex- 
tremely precarious. After that period, their exiftence becomes gra- 
dually more certain. According to Simpfon’s tables of the degrees 
of moitality at different ages, it appears, that, of a certain number 
of infants brought forth at the fame time, more than a fourth part 

C c of 



202 


THE PHILOSOPHY 


of them died in the firft year, more than a third in two years, and 
at leafl; one half at the end of the third year. Mr Simpfon made 
this experiment upon children born in London. But the mortality 
of children is not nearly fo great in every place ; for M. Dupre de 
S. Maur, by a number of experiments made in France, has fhown, 
that one half of the children born at the lame time are not extiiuS; 
in lefs than feven or eight years. 

To treat of the difeafes of children, or to enter minutely into the 
caulcs which contribute to the great mortality of mankind in early 
infancy, is no part of our plan. In general, thefe caufes are to be 
referred to unnatural pradlices in the management of children, in- 
troduced by fupcrftition, by ignorance, and by foolifli notions arifing 
from over-refinement, from prejudice, and from hypothetieal fyftems, 
while the oeconomy and analogy of Nature, in the condud and fi- 
tuation of the inferior animals, arc almoft totally negledled. Every 
animal, except the human fpecics, brings forth its young without 
any foreign aid. But incredible numbers of children, as well as of 
mothers, are daily maimed, enfeebled, and deftroyed, by the igno- 
rance and barbarity of midwives and accoucheurs. An infant is no 
fooner brought into the world than it is crammed with phyfic. Na- 
ture’s medicine for cleanfing the bowels of infants is the milk of the 
mother. But midwives abfurdly imagine that drugs will anfwer 
this purpofe much better. All other animals that give fuck nurfe 
their own offspring : But we loo frequently delegate this tender and 
endearing office to ftrange women, whofe conftitutions, habits of 
life, and mental difpofitions, are often totally different from thofe of 
the genuine parent. Infants, recently after birth, frequently fuffer 
from giving them, inftead of the mother’s milk, wine- whey, water- 
gruel, and fimilar unnatural kinds of nouriffiment. In this period 
of their exiftence, however, very little food, but a great deal of reft, 
is ncccflary for promoting their health, and fecuring their eafe and 

tranquillity j 
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tranquillity ; for infants, when not teazed by officious cares, fleep 
almoR continually during feveral weeks after birth. Young animals 
are naturally fond of being in the open air; but our infants, parti- 
cularly in large towns, are almoft perpetually fliut up in warm 
apartments, which both relaxes their bodies and enervates their 
minds. The great agility, ftrength, and fine proportions of favages, 
are refults of a hardy education, of living much in the open air, and 
of an unreftrained ufe of all their organs the moment after they 
come into the world. 

In young animals, as well as in infants, there is a gradual progrefs, 
both in bodily and mental powers, from birth to maturity. Thefe 
powers are unfolded fooner or later, according to the nature and 
exigencies of particular fpecies. This progrefs, in man, is very flow. 
Man acquires not his full ftature and ftrength of body till feveral 
years after the age of puberty : And, with regard to his mind, his 
judgement and othfr faculties cannot be faid to be pcrfeiftly ripe 
before his thirtieth year. 

In early infancy, though the impreffions received from new ob- 
je<fts muft be ftrong, the memory appears to be weak. Many cau- 
fes may concur in producing this eff'e(fl:. In this period of our ex- 
iftence, almoft every objedb is new, and, of courfe, ingrofles the 
whole attention. Hence the idea of any particular objed: is oblite- 
rated by the quick fucceffion and novelty of others, joined to the 
force with which they ad upon the mind. Haller aferibes thi i' 
want of recolledion to a weaknefs of memory ; but it feems rather 
to proceed from a confufion which neceflarily refults from the num- 
ber and ftrong impreffions of new objeds. The memory ripens not 
fo much by a gradual incrcafe in the ftrength of that faculty, as by 
a diminution in the number and novelty of the objeds which folli- 
cit attention. In a few years children are enabled to exprefs all 
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their wants and defires. The number of new objects daily diminiih- 
os, and the imprcflions made by thofe with which they are familiar 
become comparatively fmall and unintcrefting. Hence their habits 
of attention, and the ardour of their minds, begin to relax. Inftead 
of a general and undiftinguifhing gratification of their fenfes, this is 
the j)eriod when it is neceflary to fiimulate children, by various ar- 
tifices, to apply their minds fteadily to the examination of particular 
objedts, and to the acquifition of new ideas from more complicated 
and refined fources of information. The great bafis of education is 
a habit of attention. When this important point is gained, the minds 
of children may be molded into any form. But that reftleffhefs, 
and appetite for motion, which Nature, for the wifeft purpofes, has 
implanted in the conftitution of all young animals, fhould not be 
too feverely checked. Health and vigour of jjody are the fuieft 
foundations of ftrength and improvement of mind. 

With regard to the duration of infancy, from man to the infed 
tribes, it feems, in general, to be proportioned, not to the extent of 
life, but to the fagacity or mental powers of the different clafles of 
animated beings. The elephant requires 30 years, and the rhino- 
ceros 20, before they come to perfed maturity, and are enabled to 
multiply their fpecies. But thefe years mark not the period of in- 
fancy ; for the animals, in a much fhorter time, are capable of pro- 
curing their own food, and are totally independent of any aid from 
their parents. The fame remark is applicable to the camel, the horfe, 
the larger apes, &c. Their ages of puberty are four, two and a half, 
and three years. But, in thefe quadrupeds, the terminations of in- 
fancy are much more early. The fmaller quadrupeds, as hares, rats, 
mice, &c. are mature at the end of the firft year after birth; and the 
Guincy pig and rabbit require only five or fix months. There is a 
gradation of mental powers, though not without exceptions, from 
the larger to the more minute quadrupeds; for the dog and fox, 

whofc 
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whofe fagacity ia very great, come to maturity in one year, and their 
Rate of infancy is Ihort. But, of all animals, the infancy and help- 
lei’s condition of men are the moft prolonged ; and the fuperiority 
and dudlility of his mind will not be quedioned. 

The infant date of birds is very fliort. Mod of the feathered 
tribes arrive at perfedtion in lefs than fix months ; and their fagacity 
is comparatively limited. 

With regard to fiflies, if the whale and feal kind, who fucklc their 
young, be excepted, they receive no aid from their parents. Filhes 
no fooner efcape from the eggs of their mother, than they are in a 
condition to procure nouriftiment, and to provide, in fome meafurc, 
for their own fafety. Of the fagacity of fifties, owing to the ele- 
ment in which they live, we have very little knowledge. But their 
general charadler is ftupidity, joined to a voracious and indiferimi- 
nating appetite for food. In oppofition to an almoft general law of 
Nature which fubfifts among other animals, fifties devour, without 
diftindtion, every fmaller or weaker animal, whether it belongs to a 
different fpecies, or to their own. In animals of a much higher or- 
der, voracity of appetite is feldom accompanied with ingenuity or 
elegance of tafte. When the principal attention of an animal is 
engroflfed with any fenfuaJ appetite, it is a fair conclufion that the 
mental powers are weak, becaufe they are chiefly employed upon 
the groflTed of all objedls. If this obfervation be juft, fifties muft be 
ranked among the mod dupid animals of equal magnitude and adli- 
vity. 

The infant date of infers is a various and complicated fubjedf. 
After they efcape from the egg, they undergo fo many changes, and 
alTume fuch a variety of forms, that it is difficult to determine the 
period of their exidence which correfponds to the condition of in- 
fancy 
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fancy in the larger animals. Different fpecies remain longer or 
fliorter in the form of worms, caterpillars, or grubs, before they arc 
changed into chryfalids, and afterwards into flies. When young, 
like other animals, they are fmall and feeble : But, even in their 
raofl: helplefs condition, with a very few exceptions, Nature is their 
only nurfe. They require no aid from their parents, who, in gene- 
ral, are totally unacquainted with their progeny. But, as formerly 
obferved, when treating of inftind, the mothers uniformly depofit 
their eggs in fituations which afford both protedion and nourifli- 
ment to their young. The parent fly, according to the fpecies, in- 
variably, unlefs reftrained by neceflity, depofits her eggs upon parti- 
cular plants, in the bodies of other animals, in the earth, or in wa- 
ter. Whenever, therefore, an infect receives exiftence in its primary 
form, all its wants are fupplied. Though the mother, after the 
worms ifllie from the eggs, takes no charge of her offspring, and 
frequently does not exift at the time they come forth, yet, by an 
unerring and pure in(lin£t, flie uniformly places them in fituations 
where the young find proper nourilhment, and every thing nccef- 
fary to their feeble condition. 

To this general law, by which infeds are governed, there are fe- 
vcral exceptions. Bees, and fome other flies, not only conftruft 
nefls for their young, but adually feed, and inoft anxioufly protect 
them. 

From what has been faid concerning the infancy of animals, one 
general remark merits attention. Nature has uniformly, though by 
various modes, provided for the nourifhment and prefervation of all 
animated beings while they are in an infantine ftate. Though the 
liuman fpecies continues long in that ftate, the attachment and folli- 
citude of both parents, inftead of abating, in proportion to the time 
and labour beftowed on their progeny, conftantly augment, and 

commonly 
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commonly remain during life. The reciprocal aflFedion of parents 
and children is one of the greateft fources of human happinefs. If 
the love of children were not ftrong, and if it did not increafe with 
time, the labour, the conftant attention, the anxiety and fatigue of 
mothers would be unfufferable. But here Nature, whofe wifdom is 
always confpicuous, makes afledion brave every difficulty, and footh 
every pain. If a child be fickly, and require uncommon care, the 
exertions of the mother are wonderfully fupported : Pity unites with 
love ; and thefe two paffions become fo ftrong, that hardlhips, and 
fatigue of every kind, are fuffered with chearfulnefs and alacrity. 

With regard to the inferior tribes of animals. Nature has not been 
lefs provident. To quadrupeds and birds Ihe has given a ftrong and 
marked affedion for their offspring, as long as parental care is ne- 
ceflTary. But, whenever the yxmng begin to be in a condition to pro- 
ted and provide for themfelves, the attachment of the parents gra- 
dually fubfides; they become rcgardlefs of their offspring, at laft baniffi 
them with blows, from their prefence, and, after that period, feem to 
have no knowledge of the objeds which fo lately had engrofled all the 
attention of their minds, and occupied all the induftry and labour 
of their bodies.—- Here the dignity and fiiperiority of man appears 
in a confpicuous light. Inftead of lofing the knowledge of his off- 
fpring after they arrive at maturity, his affedion expands, and em- 
braces grandchildren, and great-grandchildren, with equal warmth, 
as if they had immediately originated from himfelf. 


CHAP. 
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CHAPTER VIII. 


Of the Groivth^ and Food^ of Animals. 


I T is a law of Nature, that all organized bodies, whether animal 
or vegetable, require food, in order to expand and ftrengthen 
their parts when young, and to preferve health and vigour after they 
have arrived at maturity. The food of animals is digefted in the 
ftomach and inteftincs : By this procefs it is converted into chyle, 
and abforbed by the lafleal veflels, in the manner deferibed in 
Chap. II. pag. 48. But how this chyle, or nutritious matter, after 
mingling with the general mafs of blood, contributes to the growth, 
and repairs the wafte of animal bodies, is a myftery which probably 
never will be unfolded by human fagacity. It has, however, like 
many other fecrets of Nature, given rife to feveral ingenious theories 
and conjectures, fome of which fhall be flightly mentioned. 

BufFon confidcrs the bodies of animals and vegetables as what he 
calls internal moulds. He fays, that the matter of nutrition is not 
applied by juxta-polition, but that it penetrates the whole mafs; 
that each part receives and applies thofe particles only which are 
peculiar and neceflary to its own nature; and that, by this means, 
the whole parts of the body are gradually and proportionally aug- 
mented. This nutritive matter, he remarks, is organic, and limilar 

to 
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to the body itfelf; and hence the fize of the body is increafed, with- 
out any change in its figure or fubftance. The matter ejeded by 
the different excretions he confiders to be a reparation of the dead 
from the vivifying and organic parts of nourifiiment, which are di- 
fiributed over the body by an adlive power: This power, fimilar to 
that of gravity, penetrates the internal fubftance of the body, and 
attracts the organic particles, which are thus puftied on through all 
its parts. As thefe organic particles are fimilar to the body itfelf, 
their union with the different parts augments its fize, without chan- 
ging its figure. To unfold an embryo or germ, nothing more is re- 
quifite than that it contain, in miniature, a body fimilar to the fpccies, 
and be placed in proper circumftances for the acquifition of freflt 
organic particles to increafe its fize and unfold its members. Hence 
nutrition, developement, and reprodudlioo, are all effedls of the fame 
caufe. 

This account of the nutrition and growth of organic bodies has 
the appearance of an ingenious theory. But an attentive reader 
will eafily perceive, that it contains no other information, than that 
animals and vegetables are nouriftied and grow by the intervention 
of the nutritious particles of food. This is a fa£k univerfally known 
and admitted. But we are ftill as ignorant as ever of the mode by 
which this myfterious operation is performed. 

Other authors have fuppofed that the brain is a large gland j that 
the nerves diftributed over the whole body are the duds or canalk 
of this gland ; and that the principal ufe of the brain is to fecrete 
nutritious matter, and to tranfmit it by the nerves to the various 
parts of the fyftem, in order to expand the different organs of which 
it is compofed, or to repair the wafte they may have fuffered from 
labour and other caufes. 

3 Dd 
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The chyle, as formerly remarked, is converted into blood. The 
glutinous part of the blood, known by the name of coagulable lymph^ 
refembles the white of an egg. That the white of an egg is the foie 
nouriihment of the chick before its excluGon, is an eftabliflied fa£t ; 
and the concluGon, from analogy, that the lymph of blood is deftin- 
ed for the growth and reparation of animal bodies, is by no means 
unnatural. * Without repeating,’ fays Dr Monro, ‘ our extreme 
‘ uncertainty as to the tubular nature of the nerves, and the impro- 

* babllity that canals fo exceedingly minute as thofe within the 
‘ nerves mull be, and ^f fuch length, are dellined for the convey- 
‘ ance oLglue, do we not find, that this very matter is feparated by 
‘ the exhalant branches of the arteiies of the peritoneum, pleurae, 
‘ and other Ihut facs, and univerfally, by the branches of the ar- 
‘ teries of the cellular membrane ? — The kinds of matter neceflary 
‘ for the growth and nouriihment of our feveral organs are fo vari- 

* ous and different in their nature, that it is altogether incredible they 
‘ can be furniflred by the nerves : Thus, water is needed for the ex- 
‘ tenfion of the fore-part of the eye, vifeid matter for the cryftalline 
‘ and vitreous humours, earth for the growth of the bones, &c. ; 

‘ whereas we can as eafily conceive thefe to be furnilhed by the ar- 
‘ teries, as that, in one place, they Ihould furnilh faliva, in another 
‘ bile, &c. — As the walle of the feveral organs is carried off by the 

* veflels, either circulating or abforbent, why Ihould we doubt that 
‘ the circulating fluids can add a particle in the place of one that has 

* been carried off, or that an artery can fupply what has been abforb- 
‘ ed by a lymphatic vein ? As it is granted that the fecretion of all 
‘ other kinds of matter in the bodies of animals is performed by the 
‘ branches of the arteries, is it not incredible that there Ihould be 
‘ an exception to the general rule in the fecretion of the nourifli- 

* ment? Surely that power which can convert the food into blood, 

* and can change the blood into bile and faliva, is fufficient to con- 

* vert it into nouriihment. 

‘I 
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* I will now add,’ continues our author, * that in calli, cicatrices, 

* or accretions, there are numberlefs new formed veflels filled, in 

* the living animal, with red blood, and which can readily be injec- 

* ted. Nay, I found by experiment, that fuch new formed veflels, 
‘ produced by the oppofite Tides of a wound, unite into continued 

* canals, or anaftamofe.— If, then, in a callus, new earthy or ofleous 
‘ fibres, and new veflels, can be formed by the original arteries, muft 
‘ we not believe that the wafte of this earth, and of ihefe veflfels, 
‘ can be ever after fupplied by the arteries which formed them ? If 
‘ fo, are we not to conclude, that the wafte of other arteries, and of 

* other organs, is fupplied in the fame manner from the arteries ? If 
‘•the quantity of blood naturally circulating through a limb be dimi- 

* niflied, as by tying the trunk of the brachial artery, in the opera- 
‘ tion for an aneurifin, the arm lofes part of its ftrength and fize; 

* but the lofs is Icfs than, at firft fight, might be expefted ; becaufe 
‘ the anaftomofing (or uniting) canals foon come to be greatly en- 
‘ larged. 

* Upon the whole,’ the Doftor concludes, ‘ there are few points 

* in phyfiology fo clear, as, i . That the arteries prepare, and dired- 
‘ ly fccrete the nouriftiment in all our organs ; and, 2. That the 

* nerves do not contain nor conduft the nourilhment, but, by 
‘ enabling the arteries to ad properly, contribute indiredly to nutri- 
‘ tion.’ 

The ingenious Charles Bonnet endeavours to fhow, that the parts 
of all organifed bodies are contained, in. miniature, in germs or buds ; 
that thefe germs, when placed in proper fituations, gradually unfold 
and increafe in magnitude ; that the various members of animals and 
vegetables are expanded, both longitudinally and laterally, by food 
adapted to their rcfpedive natures j and that every germ adually 

includes 
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includes the rudiments of the whole animals or vegetables which 
are to proceed from it during all fuccellive generations. 

With regard to vegetables, it is true, that the feed firft produces 
a fmall tree, which it contained in miniature within its lobes. At 
the top of this fmall tree a bud or germ is formed, which contains 
the fhoot or tree that is to fpring next feafon. In the fame manner, 
the fmall tree of the fecond year produces a bud which includes a tree 
for the third year ; and this procefs uniformly goes on as long as the 
tree continues to vegetate. At the extremity of each branch, buds 
are likewife formed, which contain, in miniature, trees fimilar to 
that of the firft year. From thefe, and fimilar fads, it is concluded^ 
that all thefe germs were contained in the original feed ; for the firft 
bud was fucceeded by a fimilar bud, vrhich was not unfolded till the 
fecond year, and the third bud was not expanded till the third year; 
and, of courfe, the feed may be faid to have contained not only the 
whole buds which would be formed in a hundred years, but ail the 
feeds, and all the individuals, which would fuccelfively arrive till 
the final deftrudion of the fpecies. 

Thefe fads are known and eftabliflied ; but the reafoning deduced 
from them is fallacious, or, what amounts to the fame thing, is per- 
fedly incomprehenfible. The feed is unqueftionably the origin or 
caule of all future individuals, which may be infinite. But the idea 
that it really contained the gerqis of all the individuals which were 
to fpring from it as a fource, is not only abfurd, but exceeds all the 
powers of human imagination to conceive. Theories of this kind, 
of which there are too many in almoft every department of fcience, 
hardly merit examination. Every feed, and every animal, according 
to this dodrine, includes in its own body an infinite pofterity ! If 
we alTent to reafonings of this kind, we muft lofc ourfelves in the 

labyrinths 



OF NATURAL HISTORY. 


2IJ 

labyrinths of infinity ; and, inftead of throwing light upon the fub- 
jed, we fiiall involve it in tenfold darknefs. All we know concern- 
ing the nature of growth and nutrition is extremely limited. We 
know that, in the animal kingdom, nutrition is performed by means 
of the blood, which is forcibly propelled through every parjt of the 
body by the adion of the heart and arteries ; and that vegetables, in 
a fimilar manner, are nouriftied by the afcenlion and diftribution of 
the fap. Bur, how the nutritive particles are applied to the various 
parts of organized bodies, and how they expand the organs, or re- 
pair their continual wafte and lofs of fubftance, we muft content 
ourfelves with remaining in perpetual ignorance. 

In general, the food of animals, and particularly of the human 
fpeeies, confifts of animal and vegetable fubftances, combined with 
water or other fluids. The Gentoo, and Ibme other fouthern na- 
tions, live entirely upon vegetable diet. From the accounts we have 
of the different regions of the earth, it appears, that the natives of 
warm climates, where the cultivation of plants is pradifed, employ 
a greater proportion of vegetable food than in the more northern 
couirtries. The inhabitants of Lapland have little or no dependence 
on the fruits of the earth. They neither fow nor reap. They ftili 
remain, and, from the nature of their climate, muft forever remain, 
in the fhepherd ftate. Their comparative riches confift entirely of 
the number of rein-deer pofTefled by individuals. Their principal 
nourifliment is derived from the flelh and milk of thefe animals. 
In autumn, however, they catch great multitudes of fowls, moft of 
them of the game kind. With thefe, while frefli, they not only fup- 
ply their prefeot wants, but dry and preferve them through the win- 
ter. They likewife kill hares, and other animals, which abound in 
the woods and mountains ; but the flefti of the bear is their greateft 
delicacy. In their lakes and rivers, they have inexhauftible ftores 
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of fifties^ which, in fumraer and autumn, they dry ia the fun, or in 
ftovcs, and in winter they are preferred by the froft. The Laplan- 
ders drink water, or animal oils; but never tafte bread or fait. They 
live in a pure air, and have fufficient exercife. Their conftitutions 
are attempered to the coldnefs of the climate; and they are remark- 
able for vigour and longevity. The gout, the (lone, the rheumatifm, 
and many other difeafes which torture the luxurious in- milder 
climes, are totally unknown to them. With the few gifts which 
Nature has bellowed on them, they remain fatisiied, and live happi- 
ly among their mountains and their ftorms. If fouthern nations 
afford examples of people who feed nearly on vegetables alone, the 
Laplanders furnifb one of the oppofite extreme ; for they are al- 
moll entirely carnivorous animals. 

To Norway, Sweden, Germany, and Britain, the fame obfervation 
is applicable. In thefe countries, animal food is much more ufed 
than in France, Spain, Italy, Barbary, and the other fouthern regions 
of the globe. Many reafons may be alligned for thefe differences in 
the food of nations. The natural produdions of the earth depend 
entirely on the climate. In warm climates, the vegetables which 
grow fpontaneoufly are both more luxuriant and more various. 
The number and richnefs of their fruits far exceed thofe of colder 
regions. From this circumftance, the natives muff be ftimulated to 
ufe a proportionally greater quantity of vegetable food ; and we 
learn from hiffory, and from travellers, that this is adually the cafe. 
In cold countries,, on the contrary, vegetables are not only 
fewer, but more rigid, and contain lefs nourifliment. The inha- 
bitants, accordingly, are obliged to live principally on animal fub- 
Ilances. If we examine the mode of feeding in different nations, it 
will be found, that, in proportion as men approach or rec.ede from 
the poles, a greater or lefs quantity of animal and vegetable fubftan- 
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CCS arc ufed in their diet. Cuftom, laws, and religious rites, k muft 
be allowed, produce conAderable differences in the articles of food, 
among particular nations, which have no dependence on climate, or 
the natural productions of the earth. But when men are not fet*- 
tcred or prejudifed by extraneous circumftances, or political inflitu- 
tions, the nature of their food is invariably determined by the cli- 
mates they inhabit. The variety of food, in any country, is like- 
wife greatly influenced by culture, and by imitation. Commerce 
occafionally furnilhes new fpecies of food, particularly of the vege- 
table kind. In Scotland, till about the beginning of this century, 
the common people lived almofl entirely upon grain. Since that 
period, the culture and ufe of the potatoe, of many fpccies of colc- 
worts, and of fruits, have been introduced, and univerfally diffufcd 
through the nation. 

Whether man was originally intended by Nature to live folely 
upon animal or vegetable food ? is a queftion which has been much 
agitated both by the ancients and the moderns. Many fads and cir- 
cumftances concur in eftabliflting the opinion, that man was defign- 
cd to be nouriflied neither by animals nor vegetables folely, but by 
a mixture of both. Agriculture is an art, the invention of which 
muft depend on a number of fortuitous circumftances. It requires 
a long fucceffion of ages before favage nations learn this art. They 
depend entirely for their fubfiftence upon hunting wild animals, 
fifliing, and fuch fruits as their country happens fpontaneoufly to 
produce. This has uniformly been the manner of living among all 
the favage nations of which we have any proper knowledge ; and 
feems to be a clear proof, that animal food is by no means repug- 
nant to the nature of man. BeHdes, the furface of the earth, even 
in the mod luxuriant climates, and though allifted by culture, is 
not capable of producing vegetable food in fuflicient quantity to 
fupport the human race, after any region of it has become fo popu- 
2 E e lous 
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)ou8 a« Britain, France, and (naCny other nations. The genial pra<v 
tide of mankind, when not reftraihisd by prejudice or fuperftitioa, 
of feeding promifcuoufly on animal and vegetable fubftances, is a 
ftrong indication that man is, partly at leaft, a carnivorous animal. 
The Gentoos, though their chief diet be vegetables, afford no proper 
argument againft this reafoning. They are obliged, by their reli- 
gion, to abhain from the flefh of animals; and they are allowed to 
ufe milk, which is a very nourifliing animal food. Notwithftanding 
this indulgence, the Gentoos, in general, are a meagre, fickly, and 
feeble race. In hot climates, however, a very great proportion of 
vegetable diet may be ufed without any bad confequenccs. 

Other arguments, tending to the fame conclufion, are derived, 
not from the cuftoms or pradices of particular nations, but from the 
ftrudure of the human body. All animals which feed upon vege- 
tables alone, as formerly remarked, have ftomachs and inteftines 
proportionally larger than thofe that live folely on animal fubftan- 
ces. Man, like the carnivorous tribes, is furnifhed with cutting and 
canine teeth, and, like the graminivorous, with a double row of 
grinders. The dimenfions Of his ftomach and inteftines likewife 
hold a mean proportion between thefc two tribes of animals, which 
differ fo eflentially in their charaders and manners. — From thefe, 
and fimilar arguments, I have no hefitation to conclude, that a pro- 
mifeuous ufe of animal and vegetable fubffances is no deviation from 
the original nature or dellination of mankind, whatever country 
they may inhabit. 

With regard to the different proportions of animal and vegetable 
food which are moft accommodated to the health and vigour of 
mankind, no general rule can be given that could be applicable to 
different climates, and to the different conllitutions of individuals. 
Animal food, it is certain, gives vigour to the body, and maybe 
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nte3 more Kberally by the adive and laborious than by thofe whtf 
lead a ftudious and fedentary Kfe. ' A great proportion of vegetable 
food, and particularly of bread, is 'conlidered, by themoft eminent 
•pbyficians, as bell adapted for men who are fond of Icience and lite- 
rature; for full meals of animal food load the ftomach, and feldom 
fail to produce dulnefs, yawning, indolence, and many difeafes 
which often prove fatal. 

The remainder of this chapter, from unavoidable caufes, mull 
confift of obfervations of a more defultory kind, 

Moll animals, when they live long on a particular fpecies of food, 
ore apt to be afiFefted with difeafes, which generally arife from cof- 
tivenefs, or its oppofite. The guiney-pigs, after being confined for 
fome time to coleworts, contra^ a loofenefs, which often terminates 
in death. But, when thofe animals are at full liberty, they prevent 
this elFeft, by an inftinft which teaches them to make frequent 
changes from moift to dry food ; If they are reftrained in their 
choice, they will eat, as a fuccedaneum, paper, linen, and even wool- 
len cloths. 

Though fome animals, and many vegetables, would be noxious to 
-man, if ufed as food, yet, in general, that matter is more regulated 
by chance and cuftoin than by rational motives. By experience, 
and the aid of our fenfes, we acquire a tollerable facility of diftin- 
guifliing falutary from noxious food. Other animals fclcd their 
food inftindively ; and their choice is chiefly determined by the 
fenfe of fmeJling. The fpaniel hunts his prey by the feent ; but the 
grey-hound depends principally upon the ufe of his eye. When 
the grey-hound lofes fight of a hare, he inftantly gives up the chace, 
and looks keenly around him, but never applies his nofe, in order 
to difeover the track. Some rapacious animals, as wolves and ra- 
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vens, difcover carrion at diftances, which, if we were to judge from 
our own fenfe of fnielling, would appear to be altogether incredible. 
Others, as eagles, hawks, gulls, 8 cc. furprife us no lefs by the acute* 
nefs of their fight. They perceive, from great heights in the Mr, 
mice, finall birds, and minute iilhes in the water. 

One great caufe of the diffufion of animals .over every part of the 
globe, is to be derived from the diverfity of appetites for particular 
Ipecies of foodj implanted by Nature in the ui£Perent tribes. Some 
fifties are only to be found in certain latitudes. Some animals inha- 
bit the frigid, others the torrid zones ; fome frequent deferts, moun- 
tains, woods, lakes, and meadows. In their choice of fituation, they 
are uniformly determined to occupy fuch places as furnifti them 
with food accommodated to their natures. Monkies, the elephant, 
and rhinoceros, fix on the torrid zone, becaufe they feed on vege- 
tables which flourifti there during the whole year. The rein-deer 
inhabit the cold regions of the north, becaufe thefe countries pro- 
duce the greateft quantity of the lichen, a ipecies of mofs, which is 
their beloved food. The pelican makes choice of dry and defert 
places to lay her eggs. When her young are hatched, fhe is obli- 
ged to bring water to them from great diftances. To enable her to 
perform this neceflary office. Nature has provided her with a large 
iac, which extends from the tip of the under mandible of her bill to- 
the throat, and holds as much water as will fupply her brood for 
feyeral days. This water flie pours into the neft to cool her young, 
to allay their thiril, and to teach them to fwim. Lions, tigers, and 
other rapacious animals, refort to thefe nefts, drink the water, and 
are faid not to injure the young *. The goat afeends the rocky 
precipice, to crop the leaves of ffirubs, and other favourite plants. 
The floth and the fquirrel feed upon the leaves and the fruit of 

trees. 
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trees, and are, therefore, fufniihed with feet which enable them to 
climb. Water- fowls live upon .fifhes, infedlj and the eggs of fifties. 
Their bill, neck, wings, legs, and whole ftrudure, are nicely fitted 
for enabling them to catch the food adapted to their natures. Their 
feeding upon the eggs of fifties accounts for that variety of fifties 
which are often found in lakes and pools on the tops of hills, 
and on high grounds remote from the fea and from rivers. The 
bat and the goat-fucker fly about during the night, when the whole 
air is filled with moths, and other nocturnal infers. The bear, who 
acquires a prodigious quantity of fat during the fummer, retires to 
his den, when provifions fail him, in winter. For fome months, 
he receives his foie nourifhment from the abforption of the fat 
which had been previoufly accumulated in the cellular membrane. 

A glutton, brought from Siberia to Drefilen, eat every day, fays 
M. Klein, thirty pounds of flefli without being fatisfied. This fadk 
indicates an amazing digeftive power in fo fmall a quadruped ; for 
the ftory of his fqueezing his fides between two trees, in order to 
make him difgorge, is a mere fable 

Siberia, Kamtfchatka, and the polar regions, are fuppofed to be 
the abodes of mifery and defolation. They are, it muft he allowed,^ 
infefted with numerous tribes of bears, foxes, gluttons, and other ra- 
pacious animals. But it (hould be confidered, that thefe voracious 
animals fupply the natives with both food and clothing. To elude 
the attacks of ferocity, and to acquire pofleffion of the fltins and 
carcafles of fuch creatures, the induftry and dexterity of favage na- 
tions are excited. The furs are demanded by foreigners. The inha- 
bitants by this means learn commerce and the arts of life ; and, in the 
progrefs of time, bears and wild beafts become the inftruments of 

poliftiing 
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poliihing a barbarous people. Thus, the moft fubftantial good of- 
ten proceeds from apparent misfortune. 

There is hardly a plant that is not rgeded as food by fome ani- 
mals, and ardently deHred by others. The horfe yields the common 
water-hemlock to the goat, and the cow the long-leafed water-hem- 
lock to the Iheep. The goat, again, leaves the aconite, or bane-ber- 
ries, to the horfe, &c. Plants which a£Pord proper nourifliment to 
fome animals, are by others avoided, becaufe they would not only 
be hurtful, but even poifonous. Hence no plant is abfolutely dele- 
terious to animal life. Poifon is only a relative term. The euphor- 
bia, or fpurge, fo noxious to man., is greedily devoured by fome of 
the infed^ tribes. 

It is a maxim univerfally received, that every animal, after birth, 
grows, or acquires an augmentation of fize. The fpider-fly, how- 
ever, affords an exception. The mother lays an egg fo difpropor- 
tionally large, that no perfon, without the aid of experience, could 
believe it to have been produced by this inle<9:. When the egg is 
hatched,, a fly proceeds from it, which, at the moment of birth, 
equals the parent in magnitude. Upon a llri£ter examination of 
this egg, it has been difeovered, that the infedl, while in the belly 
of its mother, undergoes a transformation into the nymph or chry- 
falis ftate ; and that, inftead of a worm, a fly is produced from it, 
of the fame dimenfions as the parent. This difeovery, however, 
does not diminilh our wonder, that any animal fliould adually give 
birth to a fubftance as large as its own body, and that its flze fliould 
never afterwards receive any augmentation 

When 
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When caterpillars, fome time before their change, are deprived of 
food, they diminifh to at leaft one half of their former fize. Their 
chryfalids, of courfe, as well as the butterflies which proceed from 
them, are proportionally fraall. From this fa£k we learn the impor- 
tance of feeding all young animals well till they acquire their full 
growth. 

It is a remark of the ingenious Ilcaumur, that fuch infeds as feed 
upon dead carcaflTes, and whofe fecundity is great, never attack live 
animals. The fleftt-fly depofns her eggs in the bodies of dead ani- 
mals, where her progeny receive that nourilhment which is bed fuit- 
ed to their conftitution. But this fly never attempts to lay her eggs 
in the flefti of found and living animals. If Nature had determined 
her to obferve the oppofite condudi, men, quadrupeds, and birds, 
would have been dreadfully afflided by the ravages of this Angle 
infed. Left it might be imagined that the fleih-fly feleded dead, 
inftead of live animals, becaufe, in depofiting her eggs, ftie was un^ 
able to pierce the Ikin of the latter, M. de Reaumur made the fol- 
lowing experiment, which removed every doubt that might arife on 
the fubjed. He carefully pulled of all the feathers from the thigh of 
a young pigeon, and applied to it a thin flice of beef, in which there 
were hundreds of maggots. The portion of beef was not fiifficient 
to maintain them above a few hours. He fixed it to the thigh by a 
bit of gauze ; and he prevented the pigeon from moving, by tying 
its wings and leggs. The maggots foon fhewed that their prefent 
fituation was difagreeable to them. Moft of them retired from under 
the flice of beef ; and the few that remained periflred in a fliort time. 
Their death was probably occafioned by the degree of heat in the 
pigeon’s body being greater than their conftitution could bear. Up- 
on the fame pigeon M. de Reaumur performed another experiment. 
He took off the fkin from its thigh, laid bare the fleflr, and applied 
immediately another flice of beef full of maggots. The animals 
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difcovered evident marks of uneaflnefs; and all of them that re* 
mained on the fle(h of the pigeon were deprived of life, as in the 
former experiment, in lefs than an hour. Thus the degree of heat 
that is neceflary to fuch worms as inhabit the interior parts of ani- 
mals, is de(lru£i:ive to thofe fpecies which Nature has deftined to 
feed upon the flelh of dead animals. Hence the worms fometimes 
found in ulcerous fores, mud belong to a different fpecies from thofe 
upon which the above experiments were made. 

The growth of fome worms, which feed upon animal or vege- 
table fubftances, is extremely rapid. Redi remarked, that thefe crea- 
tures, the day after they efcaped from the egg, had acquired at lead 
double their former fize. At this period he weighed them, and 
found that each worm Weighed feven grains; but that, on the 
day preceding, it required from twenty-five to thirty of them to 
weigh a fingle grain. Hence, in about the fpace of twenty-four 
hours, each of thefe Worms had become from 155 to 210 times 
heavier than formerly. This rapidity of growth is remarkable in 
thofe maggots which are produced from the eggs of the common 
flefh-fly. 

Before we difmifs this fubjef^, a few obfervations on that power, 
inherent in all animal bodies, of didblving, and converting into 
chyle, every nutritive fubdance thrown into the domach, merit at- 
tention. 

In order to explain the procefs of digedion, fome phyficians and phi- 
lofophers have had recourfe to mechanical force, and others to chemical 
a£lion. The fupporters of mechanical force maintained, that the domachs 
of all animals comminuted, or broke down into fmall portions, every 
fpecies of food, and prepared it for being converted into chyle. The 
chemical philofophers, on the contrary, fupported the opinion, that 
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the food was diflblved by a fermentation induced by the faliva and 
gaftric juices. The difputes which naturally arofe from thefe feem- 
ingly oppofite theories, llimulated the inquiries of the Ingenious, and 
produced feveral curious and important difcoveries. Reaumur, 
M‘Bride, Stevens, Spalanzani, Hunter, have all exerted their induftry 
and talents upon this fubjedt. To give even an abridged view of 
their different labours would be both tedious, and, at the fame time, 
would not coincide with the defign of this work. 1 fliall therefore 
confine myfelf to fome refults of their experience and labours. 
Spalanzani, who is a voluminous writer on this fubjedi, relates not 
only the difcoveries of his predeceffors, but has enriched his work 
with numerous experiments and obfervations made by himfelf. In 
his inveftigation of the procefs of digeftion, and the adiion of the 
fiomach, he obferves the following order: 

I. He treats of animals with ftrong mufcular ftomachs, as com- 
mon fowls, turkeys, ducks, geefe, pigeons, &c. 2. Of animals with 
ftomachs of an intermediate confiftence, as crows, herons, &c. 
3. Of animals with membranous ftomachs, as frogs, lizards, earth 
and water fnakes, vipers, fifties, fheep, the ox, the horfe, the owl, 
the falcon, the eagle, the cat, the dog, man, &c. 

With regard to birds which are furniftied with mufcular ftomachs, 
or gizzards, Spalanzani, in imitation of Reaumur, procured fmall glafs 
and metal balls and tubes, perforated with many holes. Thefe he 
filled with different kinds of food, and forced them down the 
throats of common fowls, turkeys, &c. He filled balls with bar- 
ley, or other grains, in their entire ftate, and allowed them to re- 
main in the ftomachs of ducks, turkeys, and other fowls, for twen- 
ty-four, and, in fome cafes, for forty-eight hours. He then killed 
the animals, took the balls out of their ftomachs, and, after examin- 
ing the grains attentively, he could not difeover that the gaftric juice, 
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to the a£lion of which they were fully expofed by the numerous 
holes iu the balls, had made the fmalled impreflion upon them. 
They fuffered no diminution of fize, and exhibited no marks of 
diflblution. Thefe experiments he often repeated upon a number of 
fowls provided with mufcular ftomachs, and the event was uniform- 
ly the fame ; In no inftance did the gaftric juice produce any fol- 
vent cfFefl: upon the grain contained in the balls. After thefe un- 
fucccfsful attempts, he fufpeded, that, though the gaftric juice was 
unable to diflblve grains in their entire ftate, it might a£t as a men- 
Aruum upon them when fufficiently mafticated or bruifed. To af- 
certain this point, he afterwards filled his balls with bruifed grains, 
and introduced them into the ftomachs of different fowls, as cocks, 
ducks, turkeys, wood-pigeons, &c. In all the numerous trials he 
made with bruifed grain, he invariably found, that the grain was 
more or lefs diflblved in proportion to the time the balls were allow- 
ed to remain iu the ftomach. 

Reaumur and Spalanzani, in the courfe of their experiments upon 
the digeftion of birds with mufcular ftomachs, difeovered a won- 
derful comminuting force which thefe ftomachs poflefs. When tin 
tubes full of grain were thrown into the ftomachs of turkeys, and 
allowed to continue there a confiderable time, they were found to 
be broken, crulhed, or diftorted, in a moft fingular manner. ‘ Ha- 
‘ ving found,’ fays Spalanzani, ‘ that the tin tubes which I ufed for 
‘ common fowls were incapable of refilling the ftomach of turkeys, 

* and not happening at that time to be provided with any tin plate 
‘ of greater thicknefs, I tried to ftrengthen them, by foldering to the 

* ends two circular plates of the fame metal, perforated only with a 
‘ few holes for the admiflion of the gaftric fluid. But this contri- 

* vance was ineffectual ; for, after the tubes had been twenty hours 

* in the ftomach of a turkey, the circular plates were driven in, 

' ‘ and 
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‘ and fome of the tubes were broken, fome comprefTed, and fome 

* diftorted, in the moft irregular manner 

The fmooth and blunt fubftances formerly employed, Spalanzani 
remarks, though fo violently aded upon, could not injure the fto- 
mach ; he therefore tried what effeds would be produced by iharp 
bodies thrown into the gizzards of fowls. He found that the fto- 
mach of a cock, in the fpace of twenty- four hours, broke off the 
angles of a piece of rough jagged glafs. Upon examining the giz- 
zard, no wound or laceration appeared. ‘ Twelve ftrong tin needles,’ 
fays Spalanzani, ‘ were firmly fixed in a ball of lead, the points 

* projeding about a quarter of an inch from the furface. Thus 
‘ armed, it was covered with a cafe of paper, and forced down the 
‘ throat of a turkey. The bird retained it for a day and a half 

* without fhowing the lead fymptom of uneafinefs. Why the fto- 

* mach fhould have received no injury from fo horrid an inftrument 

* I cannot explain : The points of the twelve needles were broken 
‘ off clofe to the furface of the ball, except two or three, of which 

* the flumps projeded a little higher.— Two of the points of the 
‘ needles were found among the food ; the other ten I could not 

* difeover, either in the ftomach or the long track of the inteftines ; 

* and therefore concluded, that they had paflTcd out at the vent t*’ 

The fame author made a fecond experiment feemingly ftill more 
cruel. He fixed twelve fmall lancets, very fharp both at the points 
and edges, in a fimilar ball of lead. * The lancets,’ fays he, ‘ were 

* fuch as I ufe for the diffedion of fmall animals. The ball was 
‘ given to a turkey cock, and left eight hours inthedomach; at 
‘ the expiration of which time that organ was opened; but no- 

* thing appeared except the naked ball, the twelve lancets having 
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* been broken to pieces. I difcovered three of them in the large 

* inteftines, pointlefs, and mixed with the excrements j the other 

* nine were milling, and had probably been voided at the vent. 

* The ftomach was as found and entire as that which had received 

* the needles. Two capons, of which one was fubjefted to the ex- 

* periment with the needles, and the other with the lancets, fullaln- 
‘ ed them equally well.’ 

The fmall ftones fo commonly found in the ftomachs of many of 
the feathered tribes, have been fuppofed to (heath the gizzard, and 
to enable it to digeft, or at lead to break down into fmall fragments, 
glafs, iron, wood, ftones, and other hard, and even (harp-pointed, 
fubftances. Spalanzani has endeavoured to prove, that the mufeu- 
lar afiion of the gizzard is equally powerful, whether the fmall 
ftones are prefent or abfent. To afeertain this point, he took wood- 
pigeons the moment they efcaped from the egg, fed and nurfed 
them himfelf till they were able to peck : * They were then,’ con- 

tinues our author, * confined in a cage, and fupplied at firft with 

* vetches foaked in warm water, and afterwards in a dry and hard 

* date. In a month after they had begun to peck, hard bodies, 

* fuch as tin tubes, glafs globules, and fragments of broken glafs, 

* were introduced with the food. Care was taken that each pigeon 

* (hould fwallow only one of thefe fubftances. In two days after- 

* wards they were killed. Not one of the ftomachs contained a 

* fingle pebble j and yet the tubes were bruifed and flattened, and 

* the fpherules and bits of glafs blunted and broken : This happened 

* alike to each body ; nor did the fmalleft laceration appear on the 

* coats of the ftomach.* From fcveral experiments of a fimilar na- 
ture, and accompanied with the fame events, Spalanzani concludes 
this fubjeA with that candour which is always a genuine chara£te- 
riftic of a real philofophic fpirit. Upon the whole, * it appears,* 
fays he, * that thefe fmall ftones are not at all necellary to the tritura- 

* tion 
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* tlon of the firmeft food, or the hardeft foreign fubftance, contrary 

* to the opinion of many anatomifts and phyhologifts, as well an- 

* cient as modern. I will not, however, deny, that, when put in 

* motion by the gaftric mufcles, they are capable of producing fome 

* efie& on the contents of the Romach.' 

The celebrated Mr John Hunter, in his Obfervations on Digejiion*^ 
fairly quotes the modeft conclufion of Spalanzani. But he inffts 
that Rones are extremely ufeful in the comminution of grain, and 
other fubRances, which conRitute the food of many fowls. * In 

* conlldering,’ Mr Hunter remarks, ‘ the Rrength of the gizzard, 

* and its probable effedls when compared with the human Romach, 

* it muR appear that the gizzard is, in itfelf, very fit for trituration. 

* We are not, however, to conclude, that Rones are entirely ufelefs; 

* for, if we compare the Rrength of the mufcles of the jaws of ani- 
‘ mals who maRigate their food, with thofe of birds who do not, 
‘ we fhall fay, that the parts are well calculated for the purpole of 

* maRication j yet we are not from thence to infer, that the teeth 

* in filch jaws are ufelefs, even although we have proof that the 

* gums do the bufinefs when the teeth are gone. If Rones are of 

* ufe, which we may reafonably conclude they are, birds have an 
‘ advantage over animals having teeth, fo far as Rones are always 

* to be found, while the teeth are not renewed.— If we conRantly 
‘ find in an organ fubRances which can only be fiibfervienl to the 

* functions of that organ, fliould we deny them that ufe, although 
‘ the part can do its office without them ?— The Rones alfiR in 

* grinding down the grain, and, by feparating its parts, allow the 

* gaRric juice to come more readily in conta^ with it.* 
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The next feries of experiments were made upon animals with 
what SpalanzanI denominates intermediate ftomachs between the 
mufcular and membranous, as ravens, crows, herons, 8cc. The pow- 
er and adion of thefe intermediate ftomachs are fuperior to thofe 
of the membranous kind, but greatly inferior to thofe of the rauf- 
cular. The tin tubes, or balls, which pigeons and turkeys foon flat- 
ten and disfigure, remain unaltered in the ftomach of crows. Their 
gaftric mufcles, how^ever, are by no means inert. Though they arc 
unable to comprefs or diftort tin tubes, they are capable of produ- 
cing this cffcd upon thin tubes of lead. Birds whofe ftomachs are 
of an intermediate kind, with regard to the thicknefs and ftrength 
of their mufcular coats, may be denominated omnivorous. They eat 
grafs, herbs, grain, and flefli of every kind. When we make expe- 
riments, upon the digeftive powers of gallinaceous birds, the animals 
muft be killed before we can learn what efleds have been produced 
on the fubftances inclofed in the balls or tubes. But, on crows and 
ravens, experiments of this kind may be repeated as often as we 
pleafc, without deftroying a Angle individual. Subftances which 
they are incapable of digefting, as metallic tubes, they have the 
power of difgorging, or returning by the mouth, in the fame man- 
ner as falcons, and other birds of prey, throw up the feathers and 
hair of the animals they have devoured. In birds of prey, this vo- 
miting is commonly performed every twenty-four hours j but, in 
crows, it happens at leaft every nine, and not unfiequently every 
two or three hours. 

Spalanzani, as in the former experiments, thruft down perforated 
tubes, filled with different fubftances, into the ftomachs of crows. 
Thefe tubes were uniformly thrown up by the animals in a few 
-hours. When the tubes were filled with entire grains, as wheat or 
beans, he found that the gaftric juice, though the tubes, by being 
repeatedly forced down, continued in the ftomach for the fpace of 
3 forty- 
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forty- eight hours, had exerted no folvent power. As the hulks of 
the feeds refifted the adlion of the gallric juice, he brulfed them, and 
repeated the experiment. ‘ Four tubes full of this coarfe flour,* 
fays he, ‘ were given to a crow : They remained eight hours in the 
‘ ftomach, and proved the juftnefs of my fufpicion; for, upon ex- 
‘ amining the contents, I found above a fourth part wanting. This 

* could arife from no other caufe but folution in the gaftric liquor, 
‘ with which the remainder was fully impregnated. Another ob- 
‘ fervation concurred in proving the fame propofition : The largeft 

* bits of wheat and bean were evidently much dimihiflied : This 
‘ mull: have been owing to the gaftric liquor having corroded and 

* dilfolved good part of them, as the nitrous acid, diluted with a 

* large quantity of water, gradually confumes calcareous fubftanccs. 

* I replaced what remained of the feeds in the tubes, and committed 
‘ them again to the ftomach, wherein they remained, at diflerent 
‘ intervals, twenty-one hours ; at the end of which period they 
‘ were entirely dilfolved; nothing being left but fome pieces of hulk, 
‘ and a few inconfiderable fragments of the feeds. Wheat and beans 
‘ floating loofe in the cavity of the ftomach, undergo the fame alte- 
‘ ration as in the tubes. When I fed my crows with thefe feeds, I 

* obferved, that, before they fwallowed them, they fet them under 
‘ their feet, and reduced them to pieces by repeated ftrokes of their 

* long and heavy beaks : And now they digefted them very well ; 
*' nay, this procefs was very rapid in comparifon of that which took 
‘ place within the tubes. But, when the birds, either from excef- 
‘ five hunger, or violence, fwallowed the feeds entire, the greateft 

* part of them palTed out entire at the anus, or were vomited. We 

* cannot, therefore, be furprifed, that the gaftric juice could not dif- 

* folve them within the tubes, fince it was incapable of effe£ling 

* this procefs within the cavity of the ftomach, where its folvent 
‘ power is far fuperior.’ 


Similar 
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Similar experiments were made with French beanst peafe, nut- 
kernels, bread, apples, and different kinds of flelh and filh, all of 
which were diffolved, both in tubes, and in the cavity of the fto- 
mach, by the gaftric juice. 

Spalanzani finifhes his experiments on digeftion with thofe ani- 
mals which have thin membranous ftomachs. This clafs compre- 
hends an immenfe number of fpecies, as man, quadrupeds, filhes, 
reptiles. In thefe the coats of the ftomach feem to have little or no 
adion upon their contents, the gaftric juice being fully fufticient to 
break down the food, and reduce it to a pulp. 

With regard to man, Dr Stevens, in an Inaugural Diflertation con- 
cerning Digeftion, publilhed at Edinburgh in the year 1777, made 
feveral experiments upon a German, who gained a miferable lively- 
hood by fwallowing ftones for the amufement of the people. He 
began this ftrange pradice at the age of feven, and had at that time 
continued it about twenty years. He fwallowed fix or eight ftones 
at a time, fome of them as large as a pigeon’s egg, and palTed them 
in the natural way. Dr Stevens thought this poor man would be 
an excellent fubjed for afeertaining the folvent power of the gaftric 
juice in the human ftomach. The Dodor, accordingly, made ufe 
of him for this purpofe. He made the German- fwallow a hollow 
filver fphere, divided into two cavities by a partition, and perforated 
with a great number of holes, capable of admitting an ordinary 
needle, into one of thefe cavities he put four fcruples and a half 
of raw beef, and into the other five fcruples of raw bleak. In twen- 
ty-one hours the fphere was voided, when the beef had loft a fcruple 
and a half, and the fifti two fcruples. A few days afterwards, the 
German fwallowed the fame fphere, which contained, in one cavity, 
four fcruples and four grains of raw, and, in the other, four fcruples 
and eight grains of boiled beef. The fphere was returned in forty- 
3 three 
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three hours: The raw flefli had loft one fcruple and two grains, and 
the boiled one fcruple and fixteen grains. Sufpeaing that, if thefe 
fubftances were divided, the folvent would have a freer accefs to 
them, and more of them would be diflblved, Dr Stevens procured 
another fphere, with holes large enough to receive a crow*8 quill. 
He inclofed fome beef in it a little mafticated# In thirty-eight hours 
after it was fwallowed, it was voided quite empty. Perceiving how 
readily the chewed meat was diflblved, he tried whether it would 
diflblve equally foon without being chewed. With this view, he 
put a fcruple and eight grains of pork into one cavity, and the fame 
quantity of cheefe into the other. The fphere was retained in the 
German’s ftomach and inteftines forty-three hours ; at the end of 
which time, not the fmalleft quantity of either pork or cheefe was 
to be found in the fphere. He nest fwallowed the fame fphere, 
which contained, in one partition, fome roafted turkey, and fome 
boiled fait herring in the other. The fphere was voided in forty- 
fix hours; but no part of the turkey or herring appeared ; for both 
had been completely diflblved. Having difcoveied that animal fub- 
ftances, though inclofed in tubes, were eafily diflblved by the gaftric 
juice, the Dodor tried whether it would produce the fame effed up- 
on vegetables. He, therefore, inclofed an equal quantity of raw 
parfnep and potatoe in a fphere. After continuing forty-eight hours 
in the alimentary canal, not a veftige of cither remained. Pieces of 
apple and turnip, both raw and boiled, were diflblved in thirty-fix 
hours. 

It is a comfortable circumftance, that no animal, perhaps, except 
thofe worms which are hatched in the human inteftines, can refift 
the diflblving power of the gaftric juice. Dr Stevens incloied live 
leeches, and earth-worms, in different fpheres, and made the Ger- 
man fwallow them. When the fpheres were difeharged, the animals 
were not only deprived of life, but completely diflTolved, by the 
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operation of this powerful menftruum. Hence, if any live reptile 
Ihould chance to be fwallowed, we have no reafon to apprehend any 
danger from fuch an accident. 

The German left Edinburgh before the Dodlor had an opportu- 
nity of making a farther progrefs in his experiments. He therefore 
had recourfe to dogs and ruminating animals. In the courfe of his 
trials upon the folvent power in the gaftric fluid of dogs, he found 
that it was capable of diflblving hard bones, and even balls of ivory; 
but that, in equal times, very little impreflion was made upon pota- 
toes, parfnep, and other vegetable fubftances. On the contrary, in 
the ruminating animals, as the fheep, the ox, &c. he difeovered, 
that their gaftric juice fpeedily diflblved vegetables, but made no im- 
prellion on beef, mutton, and other animal bodies. From thefe laft 
experiments, it 'appears that the diflPerent tribes of animals are not 
lefs diftinguifhed by their external figure, and by their manners, than 
by the quality and powers of their gaftric juices. Dogs are unable 
to digeft vegetables, and fheep and oxen cannot digeft animal fub- 
ftances. As the gaftric juice of the human ftomach is capable of 
diflblving, nearly with equal eafe, both animals and vegetables, this 
circumftancc affords a ftrong, and almoft an irrefiftible, proof, that 
Nature originally intended man to feed promifeuoufly upon both. 

Live animals, as long as the vital principle remains in them, are 
not affeded by the folvent powers of the ftomach. ‘ Hence it is,* 
Mr Hunter remarks, * that we find animals of various kinds living 
‘ in the ftomach, or even hatched and bred there j but the moment 
‘ that any of thefe lofe the living principle, they become fubjeft to 

* the digeftive powers of the ftomach. If it were poflible, for ex- 

* ample, for a man’s hand to be introduced into the ftomach of a 

* living animal, and kept there for fome crn!ulerable time, it would 

* be found, that the diflblvent powers of th'; ftomach could have no 

‘effca 
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* effcd upon it : But, If the fame hand were feparated from the bo- 

* dy, and introduced into the fame ftomach, we fliould then find, 

* that the ftomach would immediately ad upon it. Indeed, if this 

* were not the cafe, we fliould find that the ftomach itfelf ought to 

* have been made of indigeftible materials ; for, if the living prin- 

* ciple was not capable of preferving animal fubftanccs from under- 

* going that procefs, the ftomach itfelf would be digefted. But we 

* find, on the contrary, that the ftomach, which at one inftant, that 
‘ is, while poiTefled of the living principle, was capable of refitting 
‘ the digeftive powers which it contained, the next moment, viz, 

* when deprived of the living principle, is itfelf capable of being 
*'■ digefted, either by the digeftive powers of other ftomachs, or by 

* the remains of that power which it had of digefting other things.* 

When bodies are opened fome time after death, a confiderable 
aperture is frequently found at the greateft extremity of the fto- 
mach. ‘ In thefe cafes, ’ fays Mr Hunter, * the contents of the fto- 

* mach are generally found loofe in the cavity of the abdomen, 

' about the fpleen and diaphragm. In many fubjedls, this digeftive 
‘ power extends much farther than through the ftomach. I have 
‘ often found, that, after it had diflblved the ftomach at the ufual 

‘ place, the contents of the ftomach had come into contad with 

‘ the fpleen and diaphragm, had partly diflblved the adjacent fide. 

* of the fpleen, and had diflblved the ftomach quite through ; fa. 

* that the contents of the ftomach were found in the cavity of thCs 
thorax, and had even afi'eded the lungs in a fmall degree.* 
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CHAPTER IX. 

OJ the Sexes of Animals and Vegetables, 


SECTION I. 

Of the Sexes (f Animals, 

A L L the larger and more perfedl: animals are diftinguiflied by 
the fexes of male and female. The bodies of males, though 
not without exceptions, are, in general, ftronger, larger, and more 
a£live, than thoTe of the females. In the human fpecies, the male 
is not only larger than the female, but his mufcular fibres are firmer 
and more compadf, and his whole frame indicates a fuperior ftrength 
and robufinefs of texture. He does not acquire his full growth, and 
beft form, till he arrives at the age of thirty years. But, in women, 
the parts are rounder, and their mufcular fibres more feeble and lax 
than thofe of men, and their growth and form are perfeifi at the age 
of twenty. A fimilar obfervation is applicable to the minds of the 
twp fexes. Man is, comparatively, a bold, generous, and enterpri- 
fing animal. Women, on the contrary, are timid, jealous, and dif- 
pofed to ai^ns which require lefs agility and ftrength. Hence they 


are 
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are entitled to claim, and, by their amiable weakneiTes, they adually 
receive our prote&ion. Men are endowed with majefty of figure 
and force of mind ; but beauty, and the graces, are the proper cha- 
rafteriftics of women. The laxity and Toftnefs of their texture may, 
in feme meafure, account for the timidity and liftleflhefs of their 
difpofition j for, when the bodies of men are relaxed by heat, or by 
any other caufe, their minds become not only timid, but weak, un- 
determined, and ina<Stive. 

The focial intercourfe of women foftens the difpofitions, and 
foothes the cares and labours of the men. Their little female hu- 
mours, caprices, and follies, give rife to many exertions of virtue. 
They excite in us compaflion, humanity, and tcndernel's of afledtion. 
The delicacy of their bodies, and the weaknefs of their minds, re- 
quire our fupport and protedtion. In return, the gentle and infi- 
nuating mannets of the women have a diredf tendency to foften 
and fmooth the natural roughnefs of men. In mod governments, 
women have the entire management and training of children, till 
their charadters and difpofitions are almod fixed for life. This 
is an important office ; and would require more education and 
fenfe than they commonly receive either from nature or art. But 
their perfevering and unremitting attention to their charge, efpecial- 
ly when children are fick or weakly, is fo truly aftonifliing, that no 
man could have patience to perform the laborious and painful tafk. 
Women are likewife faid to fufler bodily pain with more refolution 
than men. Women reafon rapidly j but their reafoning, though 
often acute, is feldom folid. 

Modefty is one of the mod didlnguifhing and attradlive charac- 
teridics of the female fex. This is the great defence with which 
Nature has armed them againd the artifices and deceit of the males. 
Modedy has a double effect : It both attradls and repels. It heigh- 
tens 
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tens the -dcfire of the male, and deters him from rudenefs, or im- 
pioper behaviour. Were women deprived of this amiable quality, 
all their charms would vanilh, and the ardour of love would be ex* 
linguilhed. It is, therefore, not only the intereft of females to cul- 
tivate modefty, but to guard, with the mod anxious attention, againft 
the fmalleft incroachments. Every attack, however apparently in- 
fignlficant, fhould be repelled with fpirit and intrepidity. To men 
of fcnfibillty, a Angle glance of the eye will tell them that their 
condud ’is improper, and make them not only inftantly dcfift, but 
prevent every future attempt. There is no part of the female cha- 
rader which men revere fo much as modefty. It is the brighteft 
and ipoft valuable jewel with which a woman ean be adorned. A 
fine woman without modefty, inftead of gaining the afledions of 
men, becomes an objed of contempt, and even of difguft. It is 
equally the intereft of men to cherifli, and not to injure by indeli- 
cacy, a quality from which they derive fo much* pleafure and advau- 
tage. 

It is not unworthy of remark, that modefty is by no means con- 
fined to the human fpecies. Evident traces of it are difcoverable in. 
the brute creation. Even fo low as the infed tribes, moft females 
repel the firft attacks of the males. If this is not modefty, it has all. 
the efieds of it*; for it heightens the refped and afiedion of the: 
males, and makes them employ every, alluring. art to procure the re-- 
gard of the female*. 

It is a curious fad, that moft carnivorous quadrupeds are more- 
averfe from devouring women than men. The bears of Kamtfchatka 
follow the women when gathering wild: fruits in the woiods; and, 
though moft rapacious animals, do them no farther harm than rob- 
bing them of part of the fruit *. The afped of man. being more 

boltV. 
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bold, may, perhaps, create an idea of competition and danger, and 
excite the ferocity and courage of the animal. There feems to be 
an inftinftive refpefl, if not dread, of the human kind implanted 
in moft animals. If this be the cafe, the above faft amounts to a 
high compliment to the women; for they receive more favour from 
the brute creation than the men. 

With regard to animals, in general, the intercourfe of fexes is 
neceflary for the multiplication of the fpecies. But, as formerly re- 
marked *, feveral of the lower tribes are enabled to multiply with- 
out the intervention of fexes. In fome animals, both fexes are 
combined in each individual. The earth-worm, fnails, and feveral 
fhell-filhes, are hermaphrodites ; and yet the conjunction of two is 
neceflary for their multiplication. Mr Adanfon, in his Account of 
Senegal, mentions fume (hell-animals which, in order to produce, 
require the union of three individuals. In the polypus, no appear- 
ance of fexual diftinCtion has hitherto been difeovered. Nature, 
however, has not denied them the power of multiplication, which is 
effeded in a very fingular manner Caterpillars of every deno- 
mination are totally deftUute of fexes, and are incapable, while they 
remain in that ftate, of multiplying their fpecies. But, after their 
transformation into flies, the diftinftion of fexes is apparent, and 
their fertility is exceedingly great. 

Among the larger animals, the difference of fize and figure be- 
tween males and females is not remarkable. The moft ftriking di- 
ftinCIions arife from the horns, the tufks, the creft, &c. which adorn 
the head of the male, and are often wanting in the female. But, 
among the infeCi tribes, fome males differ fo greatly from the fe- 
males, that they have the appearance of belonging to a feparate ge- 

ava^ 


* See chap. 1. pag. 30. '&c. 
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nus. In Tome butterflies, for example, the female Is deftitute of 
wings, while thofe of the male are very large. The male and fe- 
male of thofe animals called bear no proportion to each 

other, either in fize or in figure. They adhere for feveral months to 
the fiems and branches of plants, ihrubs, and trees, without any ap- 
})arent movement. They have every appearance of galls, being of 
a fpherical or oval figure, from which circumftance they have re- 
ceived their denomination, and were long confidered • as vegetable 
fubftances deftitute of every degree of animation, Reaumurj how- 
ever, by a ftrid examination of the changes they undergo, and of 
their internal ftruflure, difeovered that they belong to the animal 
kingdom. He found that they contained thoufands of fmall eggs, 
and that, from thefe eggs, fmall animals were produced, which ran 
about with fome quicknefs, and fpread themfelves all Over the tree 
or bufli. After fome days, they attach themfelves to the ftem and 
branches, remain immoveable, and gradually increafe to their full 
dimenfions, when their bodies are found to contain numbers of eggs. 
As the perfeiSl: animal had rro apparent motion, and yet multiplied 
its fpecics, it was firft thought to be an hermaphrodite of a fingular 
kind, and that it was capable of producing yrithout any foreign aid. 
But Reaumur difeovered that they were impregnated by fmall flies, 
and that thefe fmall flies were male gall-infedls. The head, the 
body, the bread, and the fix limbs of this fly, are of a deep red co- 
lour; and the wings, which are proportionally large, are white, 
bordered with a band of fine carmine red. In the month of April, 
he perceived numbers of thefe flies wandering about on the gall- 
infe£ls. He obferved that they pierced the covering of the gall- 
infedls with a kind of fling fhaped like a needle. This circumftance 
created a fufpicion that thefe flies were the males, and that this was 
their mode of impregnating the eggs of the female. To afcertara 
this point, he opened a number of gall-infe<fls, which had no un« 
common appearance, and, in fome of them, he found the males, in 

every 
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every ftage of their exiftence, till they pierced the external covering, 
came out in the form of perfect flies, and attached themfclves, as 
ufual, to the females. The glow-worm, an animal condemned to 
crawl perpetually on the furface of the earth, is a female ; and the 
male, inftead of a reptile, is a fcarabaeus, or beetle, furnillied with 
four wings. A fpecies of phofphorus, emitted from the body of the 
female, excites the attention of this apparently ftrange male, who 
darts down upon her, and actually enables her to continue the kind*. 
The female of another fpecies of beetle is a perfect reptile, and has 
not the fmalleft veftige of wings. But the male is a real beetle with 
four wings, and is fo difproportioned to the female in fize, that 
their junSion fhould appear to be equally Angular as that of a ram 
with an elephant. With regard to the pucerons, or vine-fretters, 
the males are winged ; but the females remain during life totally 
deftitute of wings. In fome fpecies of them, however, the females 
have wings, and thefe infttuments of motion are denied to the males. 
Between the fize of the male and female pucerons, there is likewife 
a remarkable difproportion. The males, particularly thofe which 
have no wings, are fo comparatively fmall, that they run about, 
like the male gall-infe^s, upon the backs of the females. While 
tlus exercife continues, which is often very long, the female remains 
almofl motionlefs. The more infenfibility and liftleflhefs fliown by 
the female, the male exhibits the greater ardour and agility. In this 
fituation he pafles whole days without taking any nourifliment. 

In birds of prey, the females are larger, ftronger, fiercer, and more 
beautiful than the males. This fuperiority of ftrength and magni- 
tude is conferred on the females, becaufe, in general, they are obli- 
ged to procure food both for themfelves and for their progeny. 
Vultures, however, are to be excepted ; for the males are equal in 

H h fize, 


• Reaumur. Oeuvres de Bonnet, tom. a. p. 87. edit. 8vo. 
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fize, if they do not exceed that of the females. In the gallinaceous 
tribe of birds, on the contrary, the males are larger, more beautiful, 
and more courageous, than the females. The peacock, the turkey, 
the phcafant, and the dunghill cock, are remarkable examples. 
Dunghill cocks, efpecially that kind of them which are called game- 
cocks^ are the mod intrq)idly bold and high-fpirited animals in the 
creation. Nothing but abfolute death can make them yield to an 
antagonid. In the domedic date, at lead, this intrepidity, and this 
daring fpirit, refult from competition, and jealoufy of rivals. Game- 
cocks, to the difgrace of humanity, are fed arid trained with the 
mod fcrupulous attention. For what purpofe ? For the cruel amufe- 
ment and fortuitous emolument of gamblers. 

That there are natural hermaphrodites, I have formerly mention- 
ed. But, in man, dogs, cats, unnatural hermaphrodites, if they ever 
exid, are fo. rare, that the celebrated anatomid, Mr Hunter, de- 
clares he never faw a lingle example. But, in the horfe, the afs, 
black-cattle, and iheep, he has feen many hermaphrodites. It is 
faid to be a known fad, that, when a cow brings forth two calves, 
one of them a male, and the other a female, the female is in- 
capable of propagation, but that the male is a perfed animal. In 
England, a cow-calf brought forth with a bull-calf is denominated 
a free martin^ and is as well known among farmers as either cow or 
bull. Mr Hunter remarks, that a cow-calf, brought forth in the 
fmiaiion above mentioned, may be cither a free martin or a perfed 
female* ‘ For,’ he remarks, ‘ I have reafon to believe, that, in 
‘ black cattle, fuch a deviation may be produced without the cir- 
‘ cumdance of twins;, and, even when there are twins, the one a 
‘ male, the other a female, they may both have the organs of gene- 
‘ ration perfedly formed What is called a free martin^ or im- 

perfed 


* Hunter's Oblervatlons on the Animal Oeconoraj, p. 
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perfect hermaphrodite, as far as obfervation has hitherto extended, 
is confined to black- cattle. The free martin has all the external 
chara£teriftics of a female calf. When animals of this defcription 
are preferved by farmers, it is not for the purpofe of propagation, 
but for yoking with the oxen, or fattening for the table. They 
neither breed, nor, what is curious, do ^hey difcover the fmalleft 
inclination for the male, nor does the bull pay the leafl: attention to 
them. 

The free martin, in figure, refembles the ox, or fpayed heifer. It 
is confiderably larger than the bull or cow, and its horns are fimilar 
to thofe of the ox. * The belly of the free martin,’ fays Mr Hun- 
ter, ‘ is fimilar to that of an ox, having more refemblance to that of 

* the cow than of the bull. Free martins are very fufceptible of 

* growing fat with food. The flcih, like that of the ox, or fpayed 

* heifer, is in common much finer in the fibre than either the bull 

* or cow, and is fuppofed to exceed that of the ox or heifer in de- 

* licacy of flavour, and bears a higher price at market The Ro- 
mans feem to have had fome knowledge of free martins, though 
they have not tranfmitted to us any peculiarities in the ftrudure of 
thefe animals. With them, taurus was the generic name of the ox 
kind. They likewife mention taurae^ by which, it is thought, they 
meant barren cows. Columella, when talking of cattle, fays, * and, 

* like the taurae^ which occupy the place of fertile cows, fliould be 
‘ rejeded t-’ Varro likewife informs us, that ‘ the cow which is 

* barren is called taura' 

Mr Hunter gives an anatomical defcription of three free martins, 
the moft perfed of which we (hall tranfcribe. 

H h 2 * Mr 


* Hunter’s Obfemtlons on the Animal Oeconomy, p. 50. 
lib. 6. cap. 
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Every perfon who is acquainted with the fexual theory of vege- 
tables, and with the arguments by which it is defended, mud ac- 
knowledge, that its principal fupport is derived from the many beau- 
tiful analogies which fubfid between plants and animals. Becaufe 
all animals were fuppofed to propagate by fexual embraces, . and be- 
caufe plants refembled animals in their growth, their nourifliment, 
their diflemination, and decay, it was therefore concluded, that all 
vegetables were either male, female, or hermaphrodite ; and that 
fexual commerce was equally neceflary for the fecundation of the 
vegetable as of the animal tribes. 

This analogy was plaufible, and feemed to bedow a fplendid uni- 
formity on the conduft of Nature. But experiment, the oiily t^ 
of natural truths, has totally annihilated this beautiful fabrick. The 
numberlefs fpecics of vine-fretters, of polypi, of millepedes, and of 
infufion animalcules, multiply, without having recourfe to the com- 
mon laws of generation. Here, then, the analogy dops; and, in- 
dead of bringing aid to the fexualid, operates powerfully againd his 
favourite hypothefis. If many fpecies of animals are deditute of 
all the endearments of love, what fhould induce us to fancy that 
the oak or the mufhroom enjoy thefe didinguiihed privileges ? 

The analogy, befides, is frequently contradidled in the ordinary 
oeconomy of vegetables. It is univerfally allowed, for example, 
that, even in oviparous animals, the eggs can only be impregnated 
while they are in a gelatinous or mere embryo date. When far- 
ther advanced, their membranes, or (hells, acquire a confidence fuf- 
ficient to refid the male influence. But, among the vegetable tribes, 

, every 

after perilling Linnaeu!>’s works, and many other books on the fubje£V, I was aftonilh* 
cd to 6nd, that this theory was fupported neither by fatlls nor arguments, which could 
produce conviftion even in the tnoft prejudiced minds. This difeourfe was afterwards 
publillicd in the firfl. edition of the Encyclopedia Britannica. 
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every circumftance is reverfed. In moft hermaphrodite plants, (I 
muft fpeak in the language of the fyftem), the feeds are not only 
not in a gelatinous ftate, but have acquired • confiderable bulk and 
folidity, long before the pollen, or fuppofed fecundating duft, i*'. 
thrown out of its capfules. 

The fame remark is applicable to dioicous plants, or fuch as are 
barren and feed-bearing in different individuals. What conclufion 
is here to be drawn ? Analogy fails ; and fa£ts contradiil: the ana- 
logy. The pollen of moft plants fheds after the feeds of their re- 
fpedive fpecies are far advanced in fize and confiftence. If this 
pollen had the power of fecundating, it could feldom impregnate 
plants of its own fpecies ; becaufe, when it is difcharged, the feeds 
are paft the proper feafon; but, by flying promifcuoufly abroad, this 
pollen might impregnate different fpecies which happened then (o 
be in a fit condition for the reception of male influence. Confidcr 
the confequences of fuch an arrangement. Is not this to make Na- 
ture operate againft her own intentions ? Nature intends that plants 
fhould multiply and perpetuate their kinds ; but the fexual hypo- 
thefis makes her take the moft effedual meafures to prevent that in- 
tention, and to introduce univerfal anarchy among the vegetable 
tribes. Were this theory true, the whole vegetable kingdom, in a. 
few years, would be utterly confounded : Inftead of a regular fuc- 
ceflion of marked fpecies, the earth would be covered with mon- 
ftrous produftions, which no botanift could cither recognife or un- 
ravel. 

The propagation of plants by fuckers, flips, and cuttings, is a 
curious fadf in the hiftory of vegetation. The ftrawberry is com- 
monly raifed by flips taken from the old root, or by fuckers fent off 
from the plant. In either of thefe methods, the plants flourifli, 
and produce fruit. Many bulbous and eye- rooted plants, and moft 
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fhrubs and trees, may be propagated in the fame manner. Where, 
it may be alked, do ihefe plants procure impregnation ? That they 
grow, and produce fertile fruit, is undeniable ; and yet, according 
to the fexual hypothefis, the pollen of the male is indifpenfibly ne- 
celTary to the ripening and fertilization of the fruit. By means of 
fuckers, flips, cuttings, and layers, the whole globe might be fpread 
over with vegetables, without the poflibility of a Angle impregna- 
tion. 

Though the argument from analogy Ihould be inconclufive, yet, 
fay the fexualifts, we appeal to fadls. I fliall, therefore, give a fhort 
view of the principal fa£ls employed to fupport the fexual inter- 
courfc of plants. 

After what has been remarked, it will not be expedled that I 
fliould mention thofe parts of Linnaeus’s reafoning which are de- 
rived from analogy. In many inflances, he has pulhed analogy fo 
far beyond all decent limits, that it becomes truly ridiculous. For 
example, he gravely tells us, * TTiat the calix reprefents the mar- 
‘ riage hed', the corolla the curtains ; the filaments the fpermatic 

* vejffels ; the antherae the tejies; the pollen the male fetnen\ the 
‘ ftigma the extremity of the female organ; the llylus the vagina; 

* the germen the ovarium; the pericarpium the impregnated ovari^ 
‘ um ; and the feeds the eggs *,* 

The mod plaufible fad in favour of the fexual hypothefis is deri- 
ved from the culture of the date-bearing palm-tree. Haflolquiftf, and 
fome other travellers, mention their having feen flowering branches 

of 


* Spohfalia Flantarum, in Amoen. Acad. vol. i. p. 103. 

f Haflelquift’s Travels, p. 112. 416. Kempfa:. Amoen. p. 706. Tournefort 
Ifag. p. 69.- 
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of male trees fixed to the females by Arabian gardeners, who al- 
ledged, that, unlefs this operation were performed, their dates would 
neither be good nor plentiful. This practice can boaft of an anti- 
quity long prior to the notion of fexes in plants. How it came to be 
introduced, it is of little importance to inquire. We know that the 
cufiom is ftill faid to prevail : But we likewife know, that there is not 
an authentic fadl which fhows any connedlion between the praSlice 
and the events though that be an eflential ingredient in the contro- 
verfy. The eallern nations are famous for introducing fuperftition 
into every part of their oeconomy ; and it is equally difficult to ac- 
count for their manners as for their culture ot palm-trees. 

Mylius’s letter to Dr Watfon, recorded in the Philofophical Tranf- 
a^ions, is an attempt to remove this difficulty, and to (how a necef- 
fary connexion between the male and female palm. Mylius writes 
to his correfpondent, ‘ That a female palm-tree grew many years 
‘ in the garden belonging to the Royal Academy at Berlin, without 
producing any ripe or fertile fruit ; that a male branch, with its 
‘ flowers in full blow, was brought from Leipfic, about twenty Ger- 
‘ man miles from Berlin, and fulpended over the female tree. The 

* refult was, that the female yielded, the firft year, too ripe dates. 

* The fame experiment being repeated the following year, 2000 ripe 
‘ fruit were pr9duced.’ 

Not to call Mylius’s veracity in queftion, the experiment is both 
inconclufive and defeQive. Berlin is not tlve climate of palm trees. 
The tree, he informs us, bore flowers and fruit for thirty years be- 
fore the trial was made ; but the fruit, it is faid, never came to ma- 
turity. Plants feldom produce ripe fruit in a climate not adapted to 
their nature, until they have grown there a long lime. Mylius’s 
palm-treC'had carried unripe fruit for thirty years. According to the 
ufual courfe of exotic plants, therefore, it is natural to think, that, 
1 1 i like 
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like the American aloe, the tree, during all this time, was making 
gradual advances toward perfection ; that, when the male branch 
happened to be fufpended over the female, the plant had arrived at 
the highell degree of maturity it could ever acquire in the climate 
of Berlin ; and, of courfe, that the accidental circumftance of fu- 
fpending the male branch over it, at this critical period, might give 
rife to the deception of attributing the ripening of the fruit to the 
prefence of the male branch. The production of 1 00 ripe fruit 
only the firll year, and 2000 the lecond, is a ftrong corroboration 
of this account of the matter. At any rate, the experiment is ex- 
ceedingly defedive and unfatisfaCtory. To convince any man that 
the fertility of this tree was folely owing to fome impregnating vir*- 
tue communicated to it by the male, a branch (hould have been fu- 
fpended over the female one year, omitted the next, and fo on al- 
ternately for a fucceflion of feafons, or, as the fexualifts would ex- 
prefs it, giving her a hulband one year, and denying her that gratifi- 
cation the next. After treating the female in this manner, if it had 
uniformly happened, that the fruit ripened every year the male 
branch was fufpended, and that none came to maturity when that 
operation was omitted, then there would have been fome founda- 
tion for fuppofing a connexion between the ripening of the fruit 
and the prefence of the male branch. But, as this neceOary pre- 
caution was omitted, the experiment is incomplete, and the conclu- 
fion drawn from it precipitate and unphilofophic. 

In accounting for the fecundity of all the dioicous * and monoe^ 
ffious t plants^ . the fexualifts have recourfe to the aid of the winds,, 
and of iofeCls. They betake themfelvea to this ftrange refuge, in 

order 

* Plants ‘which have the male character ia (me individual, and the fismale in 
other. 


t Plants which have both the male and female characters in the fame individual. 
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order to explain the manner in which female plants, when fituated 
at a diftance from males, are impregnated. Some of them, as Kalm, 
and others, are perfe£lly fatisfied with this fuppofed aerial commerce 
of vegetables, even when the males are ten, fifteen, or twenty miles 
diftant from the females! Here, it may be remarked, that the mul- 
tiplication of fpecies is one of the moil important laws of Nature. 
All the laws of Nature are fixed, fteady, and uniform, in^eir ope- 
ration : None of their effedlis are abandoned to thofe uncertainties 
which neceflarily refult from chance, or from any fortuitous train of 
circumfiances. But, is there any thing, in northern climates at leaft, 
more defultory and capricious than the direflion and motion of the 
winds ? Can we form a conception of any thing more cafual and 
uncertain than the wayward paths of infects ? The very fuppofition, 
therefore, that Nature has expofed the fertility of a tenth part of 
the whole vegetable kingdom, and many of them, too, plants of the 
utmoll importance to man, and other animals, to fuch accidental 
caufes, is repugnant to every idea of found philofophy. Befides, 
the reverfe has been proved by Dr Alfton, Camerarius, and Tour- 
nefort. Thefe gentlemen reared female plants of the fpinage and 
hemp in fuch fituations, and with fuch fcrupulous precautions, to 
prevent any fuppofed impregnation by means of the wind, or of in- 
fedls, that it is difficult to conceive the poffibility of any communi- 
cation between the males and females. Thefe females, however, 
produced fertile feeds in the greatefl abundance. 

Since thefe experiments were made, it has been difeovered, that 
naale flowers are fometimes found lurking on the female plants of 
the fpinage and hemp : And this difeovery the fexualifts think fuffi- 
cient to account for the fuccefs of Dr Alfton’s experiments. But, 
inilead of folving tlje difficulty, this circumftance feems to involve 
it in ftill deeper obfeurity : For, that the pollen ifluing from the an- 
therae of a male flower or two fhould rife, fall, and turn round in 

I i 2 every 
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every diredlion, fo as to light precifely on the (ligmata of all the 
fuperior, inferior, and circumjacent female flowers, appears to ex- 
ceed the common powers of human faith. Befides, this circumflance 
would feem to indicate, that there is no (leadinefs in what is called 
•vegetable /exes. We are even told, that trees, which had continued 
many years under the charader of females, but, from fome ftrange 
metamorj^ofis, had fuddenly dropped their female forms, and af- 
fumed the more robuft features peculiar to the male part of the 
creation ! 

It was hinted above, that all the dioicous, monoecious, as well as 
moft of the hermaphrodite flowers, being impregnated by means of 
the wind, fecmed not to accord with the rules of philofophizing j 
we (hall now examine that dodlrine more clofely. 

The pollen is allowed to be too large to get admiflion into the 
ftigmata, though laid upon them with the greateft dexterity. This 
difficulty the fexualifts imagine to be removed, when they tell us, 
that moifture makes the pollen fplit, and difcharge a fubtile aura, 
and that this aura impregnates the feeds. But, though the pollen 
fhould explode by the application of moifture, and difcharge a fub- 
tile aura, this explofion could never effedl the purpofes of impreg- 
nation : For, when the pollen was lying oh the ftigma, the aura 
muft neceflarily blow off, inftead of being abforbed by that part of 
the plant. Is not the fuppofition fmgular, and even contradictory, 
that a plant fhould he impregnated by a fubftance forcibly blown 
away from the female ?. 

This reafbning proceeds upon the a^miffion, that the pollen is 
kid with dexterity upon the ftigma. But it will receive additional 
force, when I defy all the naturalifts in the univerfe to produce an 
inftance of a Angle grtun of pollen being ever feen on any part of a 

female 
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female plant, even when at no great diftance from a male, far lefs 
upon the ftigmata of each feparate flower. Granting, however, the 
pollen to be carried off from the male by the wind, yet, as the fup- 
pofed fecundating aura it contains is much lighter than air, and is 
difcharged by the flighteft moifture, it can never fall down upon the 
diftant females, but muft rife and diffipate in the higher regions of 
the atmofphere. It may alfo be difcharged by the application of rain 
or dews before the pollen is cariied off by the wind from the male 
flowers : And, if the winds blow in a diredtion contrary to the fitu-- 
ation of the female plants for a few critical hours, the females muft 
be rendered barren, at leaft for a feafun. 

It is an eftablifhed fadt, that coleworts, turnips, 8cc. when grow- 
ing in gardens, fometimes produce new varieties. Thefe varieties 
the fexualifts uniformly hold up as inftances of hybrids, or mong- 
rels, from fortuitous commixtures of different males and females. 
This conclufion, however, feems to be precipitate. It is well known 
to nurferymen and gardeners, that, from feeds of the fame indivi- 
dual plants, varieties fometimes appear. If thefe varieties chance to 
have any qualities fuperior in value to the original plants, their feeds, 
Ihoots, or flips, are colledled, and the new kind is propagated with 
diligence. That the beauty of flowers, and the magnitude and fla- 
vour of fruits are improveable by particular modes of culture, and 
even by unknown accidents, is an undeniable truth : That thefe im- 
proved qualities, in whatever manner procured, continue in the kind, 
unlefs allowed to degenerate by negligence, is not lefs true. But 
there is nothing fo wonderful in thefe phenomena as to require the 
moll unbounded ftretches of fancy to account for them. Are not 
the beauty, ftrengtb, and magnitude of animals, equally improve- 
able by culture ? Does not an ox, tranfported from the comparative- 
ly barren mountains of Scotland,* to the rich paftures of Yorkfhire, 
aflrume qualities very different from thofe he ori^ally poflefled i 

Why, 
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Why, then, fhould an inconfiderabie change in the conftitution of a 
colewort, or a turnip, excite furprife ? Plants are liable to be diver* 
iified by numberlefs accidents. Perpetually fixed to the fame local 
fituation, they mufl; receive, indifcriminately, fuch nourilhment as is 
tranfmitted to them by the earth and air. When different kinds 
happen to grow very near each other, and, as they have not the 
choice of reje^ing fuch food as is prefented to them, may not exu* 
datlons from the one be abforbed by the roots of the other? May 
not the matter which tranfpires fo copioufly from the leaves and 
flowers of one plant be conveyed to, and abforbed by, thofe of a 
different kind ? ^nd may not this foreign nourilhment occafionally 
introduce fome changes in the colour, texture, or flavour, of the 
leaves, flowers, or fruit ? Nay, is it not reafonable to fuppofe, that 
folutions of various mineral fubftances, the adlion of particular ma- 
nures, and a thoufand other circumflances, may often induce fuch 
changes? Why, then, Ihould we have recourfe to unnatural and 
ftrained analogies, when the phenomena may be folved upon the 
principles of found philofophy ? 

The learned Dr Hope, late Profeflfor of Botany in the Univerfity 
of Edinburgh, who was a llrenuous fupporter of vegetable fexes, 
thought he had almoft ellablilhed the theory by the following ex- 
periment upon the lychnis dioica, of which two varieties are natives 
of Scotland, the one bearing white', and the other red flowers. The 
Dodkor, about twelve years ago, raifed a white female and a red 
male under the fame glals-bell, which was funk fo far in the foil as 
to prevent all communication with other vegetables. The bell ter- 
minated in a tube, which, for the occafional introdutSkion of a little 
frefli air, was fluffed with mofs. The feeds of the white female 
were fown next feafon j and, inflead of white, the plants produced 
red flowers, in confequence, it was imagined, of the influence of the 
male upon thci&male. He likewife afferted, that the red kind, 

when 
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when left tp Nature, never brought forth white flowers, nor the 
white kind red flowers. 

Upon this experiment we have to remark, i. That nothing is 
more dangerous, or more fallacious in philofophy, than the aflump- 
tion of general pofltions without an accurate inveftigation. The 
Dodor advanced, for example, that the red and the white lychnis, 
when in a natural ftate, never change their colours. This pofuion 
is neither capable of admiflion nor denial ; becaufe no experiment, 
nor inquiry, feems ever to have been made on the fubjeft : Yet it is 
aflumed as a premife to the concluflon, that the change of the white 
into a red lychnis was occafloned by the influence of the red male 
upon the white female. 

2. That hybrids, or mules, uniformly participate of both the fpe* 
cies or varieties by which they are engendered. A jack-afs and 
mare never produce a Ample afs or horfe, but a mule, or mixture of 
the two. It Ihould feem, however, that this red lychnis transfufed 
its own individual qualities, without allowing a Angle particle of the 
female to appear. This is contrary to every analogy. If the change 
had originated from fexual commixture, the progeny ought not to 
have been completely red, but pied, or a mixture of red and white. 
To whatever caufe, therefore, this change may be attributed, it can 
never be afcribed to any thing analogous to generation. 

5. That colour is a delicate and flutftuating quality. It depends 
fo much on light, air, health, and perhaps fome unknown caufes, 
that botanifts, with great propriety, have rejedled it as a fpeciflc 
charader. Sufpeding that caufes of this nature might change the 
colour of the white lychnis under conAderation, 1 examined the 
condition of fome plants then fubjeded to the fame trials in our 
Botanic Garden. The flowers both of the red and white lychnis 
3 were 
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were then in full blow under the bell, the glafs of which was thick, 
and of a darker green than our common beer> bottles. The light, 
of courfe, tranfmitted to the plants was lurid and obfcure. They 
were alfo deprived of a free circulation of air. Under thefe unna- 
tural circumftances, the plants had a fickly afpedt. The flowers of 
the red variety, inftead of a vivid red, were almoft perfeftly white. 
Here we have nearly an equal change made upon the fame plant, 
without the poflibility of its being efieded by the intercourfe of 
fexes. If plants are thus deprived of proper light and air, it cannot 
be furprifing to fee changes produced in the colour of theit imme- 
diate defcendents. The contaminated air efcaping from the plants 
themfelves, and from the foil under the bell, may be fufiicient to 
produce this efFe£t. I formerly mentioned, that the colour, and 
other qualities of plants growing near each other, may be changed 
by abforbing the matter of tranfpifation and exudation. The argu- 
ment is applicable with peculiar force to plants imprifoned fo clofely, 
and having fo little accefs to frefh air. In this fituation, they muft, 
of neceflity, feed upon each other. , Confine a man and a woman 
for years in a fmall ill-aired cell, and obferve their afpedl, and that 
of their progeny. Their appearance will be very different from 
that of children produced by healthy parents, and enjoying the be- 
nefits of the fun’s rays, and of the open air. 

4. That, independently of all thefe arguments, the experiment is 
incomplete. Even on the fuppofition of the exiftence of fexes in 
plants, the conclufion drawn from it cannot be admitted. The fame 
change, for inftance, might have happened, if, infiead of a white 
female and red male, a white female had been imprifoned with a red 
female. In this cafe there could be no commixture of fexes ; and 
yet, it is highly probable, that both would have ripened their feeds, 
and that thefe feeds would have produced plants differently coloured 
from the fame varieties growing in a natural ftate. Till thefe indif- 

penfible 
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the esqperiment, therefore, be tried, ncAhing can be 
CQododed in favour o£ the fexual fyftem. 

5. That flowers growing from the iame root, fruits upon the 
iame tree, <»* raifed from fl^ds of the fame individual plant, often 
vuy in colour, fize, figure, and texture. Thefe varieties are appa- 
rent to the mofl; fuperficial obfervers ; but they can never, with any 
degree of propriety, be afcribed to the influence of fex. The caufes 
of filch variations are rather to be looked for in the expofure of the 
plants with regard to light and air, the nature of the foil, the mode 
ci culture, accidental injuries from dews, from electrical fire, from 
the poUbn or wounds of infeCts, and from the abforption of mineral 
'fedutions. In a word, if we are to hope for an explanation of thefe, 
futd other minute changes in the appearances of plants, recourfe 
muft be had to chemical and phUofophical principles, and not to an 
hypothetical conunerce of fexes. 

The difcourfe was concluded with the following fentiment 
But I aim not at complete refutation; for experiments are foil to be 
made. 1 only wilh to render the fexual commerce of plants fu- 
fpicious, that the minds of men may be freed from the fetters of a 
fyftem, which has, perhaps, too long received the general alTent of 
Europe ; and that the oeconomy of the vegetable kingdom may 
again be open to impartial inveftigation. 

To remove the poffibility of male influence being conveyed by 
meaiA of the wind, or of infeds, about ten or twelve years ago, I 
thought, if a feinale plant could ripen her feeds within doors during 
the winter, the experiment would infallibly determine the oontrb- 
verfy. With this view, T Confined a female lychnis, which is a na- 
tive {dant of this country, and gave her fitch a degree of heat as 
made hbr produce <flbw«fS three iionths before any mate flowers of 
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tSi€ fame fpecies were blown in Britain. The flowers and the young 
feed had every appearance of health and vigour. But the plant it* 
felf, as ufually happens to vegetables when forced to grow in unna- 
tural fltuationsy was feeble, flender, and double tfae common length 
it acquires in the fields. I waited the event. My expe&ations, 
however, were difappointed ; for the flowers dropped long before 
the feeds were ripened. The plant was kept thtee years in the fame 
fituation ; but fliill the flowers dropped, and no ripe feeds were pro- 
duced. As the health of plants, like that of animals, depends upon 
many circumflances, as expofure to the open air, to light, to the agi- 
tations of the wind, which to them anfwers the invigorating purpole 
of exercife, to no£turnal dews, to natural rains, inftead of artificial 
waterings, &c. 1 refolved to place the female lychnis in a fituation 
where (he might enjoy all thefe advantages, and at the fame time be 
removed from every fufpicion of a connexion with male influence. 
For this purpofe, 1 applied to my learned and ingenious friend Dr 
Daniel Rutherford, now ProfeflTor of Botany in the Univerfity of 
Edinburgh, who, at that time, bad a fmall garden, or rather a little 
area, in the heart of the city, which was furrounded with houfes of 
five and fix (lories high, and diflant from any male lychnis about an 
Englilh mile. Dr Rutherford received this female lychnis into his 
garden. The firft fummer after her admiflSon, being enfeebled by 
her former three years confinement, (he dropped her flowers, with- 
out producing fertile feeds. During three or four fucceeding years, 
however, (he remained in the fame fituation ; and (he not only 
ripened her feeds, but thefe feeds vegetated, without the pofldbility of 
any male impregnation i for the Dodor, after the young plants were 
in a Rate of difcrimination, uniformly extirpated all the males, and- 
never could difcover the veflige of a fingle male upon the female 
l^lants. Her female progeny, however, continued to bear fertile feeds 
foa feveral fucceflive generations. If, after this, and feme experiments 
Icumerly mentioned, any fexualid choofes to have, recourfe to the 

wind)^ 
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wind, and to infers, he may enjoy his theory j but few men of 
penetration will join him in opinion. 

But, if thefe fa£Is and reafonings fhould not be fufficient to con- 
vince every believer in the fexual fyftem of plants that the hypothe- 
iis has no foundation in Nature, Spalanzani, a late ingenious Italian 
naturalift, has, by a number of experiments, removed the poflibility 
of any rational doubt on the fubjed. 

Spalanzani, in order to make a complete inveftigation of this fub- 
jed, performed a number of experiments on what are called berma- 
phrodite^ monoecious^ and dioicous plants. 

Hermaphrodite plants comprehend all thofe which have ftamina 
and piftils, or the male and female organs, in the fame flowers. To 
difcover whether the pollen had any influence upon the fertility of 
the feeds, Spalanzani forced open the petals, or flower-leaves, fome 
time before they began to expand. He then cut off all the ftamina, 
or male parts, before the fuppofed foecundating dull was ripe, lea- 
ving the female part to its fate. The refult was, that, in many of 
the plants, the feeds did not ripen, or even acquire their full fize { 
in others, they grew to the natural lize ; but, after being committed 
to the ground, they did not germinate. Above thirty years ago, a 
fimilar fet of experiments were made, in the Botanic Garden at Edin- 
burgh, by the late Dr Alilon, the then ProfeflTor of Botany. But, 
whether Dr Alfton’s experiments were performed with greater dexr 
terity than thofe of Spalanzani, it is impollible to determine. The 
event, however, was the reverfe; for Dr Alfton’s plants, which 
were treated "in the fame manner with thofe of Spalanzani, not only 
ripened their feeds, but thefe feeds, when fown, were found to be as 
fertile as if no fuch operation had been performed. But no exp^rir 
ments of this kind can be made with any degree of certainty upon 
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Here it U pleafant to obferve candour and lair experiment tri** 
umphing over deep prejudice. From the above, and many otbc^: 
paiiages, it is evident that Spalanzani was a keen fexualift, and that 
he expe£ted his experiments, inftead of overthrowing, would con- 
firm his faith ; but, like a true philofopher, he candidly, though 
with reluctance, unhinges his favourite opinion. ' 

* I referved the remainder of the feeds,’ continues Spalanzani, 

' for another experiment to be made the following fpring. Before 

* it can be aflerted that fructification has been complete, it is necef- 
‘ fary, according to the determination of botanifts, not only that the 

* feeds fhould grow, but that they fhould alfo be capable of bringing 
‘ productive feeds, or, in other words, of perpetuating the fpecies. 

‘ That I might learn whether the feeds of my three gourds enjoyed 
‘ this prerogative, I caufed fome of them to be planted in the fame 

* place in May 1 778 ; and, when they were grown to fome fize, 

‘ they were, as in the foregoing experiment, carefully (tripped of all 

* their male flowers, one female flower only being left on each in- 

* dividual. Thefe flowers were furnifhed with fmall gourds, which 

* grew ripe towards the beginning of autumn, and the feeds they 

* produced grew juft as well as the former *.* 

With regard to dioicous plants, or thole which produce male 
flowers on one individual and female flowers on another, they are 
by far the moft unexceptionable fubjeflis for determining the cx- 
iftence or non-exiftence of fexes in planM. Accordingly, Bonnet, 
Fourgeroux, and Spalanzani, &c. about the year 1770, placed fe- 
male plants of this defeription in (ituations fo ftriCtly guarded againft 
the poflTibility of foecundating duft being conveyed to the females 
either by the air or by infeds, that the fuppqfltion of male influence 

baffles 

* Spalanzani’s DiiTertatlons, vol. 2. p. 278. 
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baffles all the powers of imagination. Thefe females, however, uni- 
formly produced ripe feeds ; and thefe feeds were as prolific as if 
they had been furrounded with males. 

From the faAs and arguments above related, and many others 
which might be adduced, it appears, that this beautiful theory, de- 
rived from a miftaken analogy, has no foundation in Nature. I 
would not have dwelt fo long on this fubjed, if 1 had not fincerely 
wifhed that the minds of men might be emancipated from the fet- 
ters of a fyftem which has too long received the almoft univerfal 
alTent of the literary world ; and that the oeconomy of the vegetable 
kingdom may again be open to impartial inquiries. 


C H A F. 
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T H E pulMrty of animals commences at that period of their 
<exifteoce when Nature endows them with the power of mul- 
tiplying the ipecies. This period is as Tarious as the diflSsrent tribes 
of animals; In ibme it arrival fooner, in others later ; but, in every 
animal, it is accompanied with fome remarkable changes in confti- 
tkitioa and affe&ions, ^ From infsncy to puberty there is a gradual 
increale of fize j but, immediately after that period, in both fexes, 
the growth of the body makes a fudden ipring, and acquires re- 
doubled ftrength and adhity. The growth of animals, however, 
does not always (lop at the age of puberty. Men, quadrupeds, and 
fiflies, continue to grow for fome time after their capadty of multi- 
plying. But moft birds and iofeds femto ae<pdre thmr full di- 
menfions before they orrwe at the age of fmberty. 

Befom pvdierty, the vmee of u mmi, like that of a woman, is 
(hrill and feeble; But, i^er ihat|>brh)diit bocooies itni^ and ftrong. 
This effed ds predueed by dmue una d ce m a t i tfate and Bidden 'dwii^ge 
in the oi^ans ief fpeeoh^ which it notcemfined :^ thehumiiin Ij^ies; 
for the voice of a horfe or a bull is deeper after than before puberty. 

In 
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In eutiQchSj no fuch aiteration of voice is to be obferred j for their 
voice, thtHi^h {hrill and piercing, can never produce a low or deep 
note. At this period, too, that diftinguiihing charadteriftic of man, 
the beard, begins to appear, together with other external and inter- 
nal changes, which it is unneceflary to relate. But eunuchs are to- 
tally deftitute of beards. . Thefe two fads indicate a connedion 
which merits the attention of philofophers. 

With regard to the female fex, they are by no means exempted 
from conditutional changes when they arrive at the age of puberty. 
The alteration in the tone of their voice, if it docs happen, is hard- 
ly perceptible. Neither are their faces deformed by a beard, which, 
according to our prefent ideas, would have a difgufting cfled. At 
this period, however, their mammae fwell, and a periodical evacua- 
tion takes place, which produces wonderful revolutions in their con- 
ftitution and affedions. In both fexes, the mental changes are not 
lefs remarkable than the corporeal. The powers of the mind expand, 
the force of genius is felt, and very di£Ferent objeds lolicit attention; 
Inftead of puerile amufements, ambition, a warm and unaffeded 
friendftrip, a generofity and unfufpicious demeanour, both in words 
and adions, arc the almoft univerfal charaderiftics of this period of 
human life. I mention it with pleafure, that, as far as my obferva- 
tion extends, in youth, unlefs they are corrupted by example, by 
negled, or by other caufes, all men are honeft, friendly, generous, 
and humane. If this remark be true, Nature is fully exculpated. 
But, when a young man enters into the buhnefs of life, his candour 
and ingenuoufnefs foon meet with a ihock. This is the painful re- 
verie. Inftead of liberality and integrity of condud, he has to cn- 
counter with felhlhuefs, chicancj'^and too often with dhed villany. 
This unhappy dilcovery turns his thoughts into a different current, 
contrads the noble opennefs of bis heart, renders him fufpicious and 
guarded, and, if he lhall chance to retain his integrity, he is obliged 

L 1 to 
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to aiTume, at leaft, the appearance Of jealoufy and deceit. I by no 
means intend this to be the uniterfal character of manldndj I only 
lament that it is too general. 

In every race of mankind of which we have any knowledge, the 
females arrive fooner at puberty than the males. But the age of 
puberty differs in different countries. This difference feems to ori« 
ginate from two caufes, the temperature of the climate, and the qua- 
lity of the food. Children of citizens, and of opulent parents, who 
are fed with rich and nourifliing visuals, arrive fooner at this date. 
Children, on the contrary, brought up in the country, or whofe pa- 
rents are poor, require two or three years longer j becaufe their food 
is not only coarfe, but too fparingly given. In the fouthern regions 
of Europe, and in large cities, the females arrive at puberty about 
the age of twelve, and the males about fourteen. But, in northern 
climates, and in the country, girls hardly come to maturity till they 
are fourteen, and boys not before ffxteen. In the warmeft regions 
of Afia, Africa, and America, the age of puberty in females com- 
mences at ten, and fometimes at nine. 

After puberty, the Count de Buffon remarks, * marriage is the 

* natural ftate of man. A man ought to have but one wife, and a 
‘woman but one hulband. This is the law of Nature; for the 

* number of females is nearly equal to that of the males. Such laws 
‘ as have been enaded in oppofition to this natural principle, have 
‘ originated folely from tyr&nny and ignorance. Reafon, humanity, 
‘ and juffice, revolt againft thofe odious feraglios, in which the liber- 
‘ ty and the affedions of many women are iacrificed to the brutal 

* paffion of a fingle man. Dbes this unnatural pre-eminence render 
‘ thofe tyrants of the human face more happy ? No ! Stirrounded' 

* with eunuchs, and with women who are ufelefs to themfcLves and 
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'' to other men, they are tormented with the conftant appearance of 
* that accumulated load of mifery they have created.’ 

All animals, as well as thofe of the human fpecies, undergo, at the 
age of puberty, fimilar changes in the form of their bodies, and in 
the difpofitions of their minds. From mild, placid, and gentle, they 
become bold, reftlefs, and ungovernable. Their bodies are then, in 
ftrength and fymmetry, perfedly accommodated to the new fentiments 
which Nature, for wife purpofes, excites in their minds. In the 
deer kind, the horns of the males appear not till they are fit for 
multiplying the fpecies. At this period, the creft, the wattles, and 
rhe plumage of the male gallinaceous birds acquire additional beauty, 
and their courage and ftrength are greatly augmented. The pigeon, 
inftead of being querulous, timid, and voracious, whenever the age of 
puberty arrives, feels emotions of a very different kind. Confcious of 
the new vigour he has acquired, he aflumes a bold and important air. 
He ftruts about with a majeftic pride, and immediately andreftes, with 
all the gaiety of a lover, fome favourite female, whom he follicits 
with the moft aftiduous gallantry and attention. After the coy fe- 
male gives her aftent, their after condud exhibits fuch a mutual and 
ardent affeftion, and fuch a conftant fidelity, as afford no inconfide* 
rable pattern to the human fpecies. 

With regard to fifties, we are totally ignorant of the periods when 
the different tribes of them acquire the power of multiplying. From 
the element they inhabit, from the rapidity of their motions, and 
from their dcfultory and wandering mode of living, we are equally 
ignorant of many other important parts of their peconomy and man- 
ners. This continues to be an ample field for future inveftigation, 
and highly worthy of the attenrion of naturalifts. 
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The oeconomy and manners of inie^ are more open to infpec^ 
tion.‘ Thofe of the winged tribes undergo inany changes, both in 
figure and ftrudure, before they arrive at the age of puberty. They 
firfi efcape from the eggs in the form of minute caterpillavs. In this 
Hate they are exceedingly voracious, and grow with rapidity to their 
full fize ; but they are deftkute both of^the power and of the organs 
neceflary for the multiplication of the fpecies. They are next tranf> 
formed into chryfalids : In this ftate, their bodies are covered 
with a kind of cruil or Ihell, from which the animals have again to 
efcape, as from a fecond egg. In this imprifoned condition, they 
remain during a longer or Ihorter period, according to the fpecies, 
or to the feafon of the year in which they are transformed. After 
their transformation into flies, they burft this cruft or fliell, and ap« 
pear in the form of flies, furnilhed with wings, legs, feelers, &c. of 
all which they were deftitute in their former ftate. When tranf- 
formed into flies, caterpillars have arrived at the age of puberty. 
They are now perfect animals, and endowed with the faculty of 
tranfmitting a numerous progeny to pofterity. 


CHAP. 
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CHAPTER XT. 


Love, 


T H E great intention of Nature, in endowing almofl; every ani- 
mal with a fexual attachment, is the multiplication and conti- 
nuation of the refpeftive fpecies. But, with regard to man, and, in 
an inferior degree, to all pairing animals, fove is the fource of many 
other focial and important advantages. Love, or a ftrong affe£tion 
for a particular woman, is to young men, perhaps, one of the great- 
eft incentives to virtue and propriety of conduct. In northern coun- 
tries, it feldom rifes to that degree of frenzy, which, in warmer cli- 
mates, not only engrofles the whole attention, but often totally un- 
hinges the powers of the mind. In northern regions, however, it 
occupies more gently the imagination, gives a chearfulnefs and ala- 
crity to the bufinefs or ftudies of life, and, if reciprocal, diffufes over 
the mind and body a placid happinefs, and a tranquillity of difpofi- 
tion, which greatly contribute to the health and vigour of both. A 
young man in love thinks that the eyes of his favourite continually 
behold him. Through this amiable medium he views all his a£tions, 
and even his thoughts. His affedion and veneration are fo great, 
that he is, in feme meafure, deterred from regarding any other wo- 
man^ and, what is of more importance, from indulging any loofe or 

irregular 
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irregular appetite. The dif^fitions and affe^ions of tbe female are 
the fame with thofe of the male.- Her attention is completely en* 
grofled ; and flic never thinks or dreams of any man, but of him 
who is the objed of her adedion. A young man and a young wo- 
man in love exhibit the mod innocent and the mofl: amiable piAure 
of human nature. Aduated by no interefted motives, and regard- 
lefs of future contingencies, they obey the fupreme command of 
Nature. How much is it to be lamented, that, from the cruel, but 
perhaps unavoidable inftitutions and cuftoms of civil focieties, it is 
fo often not only prudent, but neceflary, to check, and even to over- 
come, this powerful law of Nature ? 

Many are the advantages that mankind derive from fociety and 
regular governments, and we Ihould chearfully fubmit to thofe hard- 
ihips and inconveniencies to which they give rife. But every man, 
however fubmiflive to the laws of his country, muft regret that ne- 
ceffity which makes them oppofe any of the laws of Nature, and 
efpecially the almoft irrefiftible law of love. 

In the prefent ftate of fociety, it mull be acknowledged, early 
marriages, among people in the ordinary and dependent ranks of 
life, are extremely hazardous. When both parties are induftrious and 
oeconomical, fuch marriages are not only the rooft natural, but are 
produdive of the greateft happinefs and cordiality. But the reverfe 
is dreadful ! Children, ftraitened circumftances, refentment of pa- 
rents, whether re&l or affeded, too often produce all the complicated 
miferies to which mankind, in their lowed date of degradation, can 
be fubjeded. Among this order of men, therefore, it is of the high- 
cd importance that the law of Nature Chould yield, for fome time at 
lead, to the inditutions of fociety, and to thofe prudential motives 
which parents learn from experience to be ingredients edential to 
the comfort and happinefs of life. 


Men 
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• Men of fortune and of opulence have it ih their power to obey 
the laws of Nature and of love ; and feme examples, though few in 
number, occaiionally happen of rich men adding a difinterefted part 
in their matrimonial engagements. Inftead of following the dic- 
tates of Nature, many men of fortune and independence, difregard* 
ing the high privilege they enjoy, facrifice their tafte, t^ir pallion, 
and often their happinefs during life, at the flirine of Gold. To ac- 
compliih this fordid end, they often embrace deformity, difeafe, ig- 
norance, peevilhnefs, and every thing that is dilgufting to human 
nature. Let fuch individuals fufl^r their punilhment. But what 
are the confequences to the public 1 Men of rank, in all nations and 
governments, not only regulate, in a great meafure, the manners of 
their inferiors, but are the natural guardians of the ftate. For thefe 
important purpofes, their minds Ihould be noble, generous, and bold; 
and their bodies Ihould be ftrong, mafculine, fit to encounter the fa- 
tigues of war, and to repel every hoftile aflault that may be made upon 
their country. But, when men of this defcription, whatever be their 
motives, intermarry with weak, deformed, puny, or difeafed females, 
their progeny muft of necellity degenerate. The ftrength, beauty, 
and fymmeiry of their anceftors are, perhaps, for ever loft. What 
n ftill more to be regretted, debility of body is almoft univerfally 
accompanied with weaknefs of mind. Thus, by the avarice, ambi- 
tion, or inattention, of one individual, a noble and generous race is 
completely deftroyeA By reverting this conduft, it is true, the 
breed may again be mended ; but, to repair a fingle breach, many 
generations, endowed with prudence and circumfpeffion, will be re- 
quifite. A fuccelfive degeneration, however, is an infallible confe- 
quence of imprudent or interefted marriages of this kind. One* 
puny race may for fome time be fucceeded by another, till at laft 
their conftitutions become fo feeble that the animals lofe the faculty^ 
of multiplying their fpecies. This gradual degeneration is one great 
euife of the total extindion of confpicuous and noble families. Thar 

ke 
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period, is not fulljr unfolded, becaufe many human 
or mental qualides, have iu>t yet been called forth into ac- 
But here I muR ftop. To do juftice tcrthis intereftiog fub- 
je£t would require volumes. 

The love of offspring, which, though not univerfal, is perhaps 
the ftrongeft and mod adive principle in human nature. It overr 
comes the fenfe of pain, and fometimes even the principle of felf» 
prefervation. A remarkable and a melancholy example of the 
drength of parental affe^ion was lately exhibited, and, for the ho> 
nour of our fpecies, deferves to be recorded. In the beginning of 
January 1786, the Halfewell £ad Indiaman, Captain Richard Pierce, 
was unfortunately wrecked on the coad of Dorfctihire. Befide fe- 
veral other ladies. Captain Pierce had two of his own daughters on 
board. When the fhip was in the extremity of danger, fome of 
the company, by fwimming, and other feats of adivity, got upon a 
rock. In this dreadful fituation. Captain Pierce alked Mr Rogers, 
his third mate, if any plan could be devifed for faving the ladies ? 
Mr Rogers replied, ‘ It is impollible ! but you may fave youifelf.* 
Upon which the Captain, addrefling himfelf to his daughters, and 
enfolding them in his arms, faid, * Then, my dear children, we ihall 
* not part j we lhall periih together !* Mr Rogers quitted the (hip 
and reached the rock t An univerfal (hriek of ddflir was heard, in 
which the voices of female diflreis and horror were lamentably di- 
flinguiihable. In a few moments all was hulhed ; the Ihip, witb 
every perfon on board, bad then gone to the bottom. Parents cbear- 
fully flibmit to the hardeft labour, and expofe themfelves to the 
greatefi: dangers in order to procure nouriflunent to their young, or 
to prote^ them irom injury. 

■ ■ • .N.„ 

A bitch, during^ the operatiorr of difledloii, licked her young, 
whofe prefence feemed to make her forget tbe mofl; excrucia- 

M m ting 
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ting tortures ; and, when they were removed, flie uttered the 
moil dolorous cries. Certain fpecies of fpiders inciofe their eggs 
in a filken bag fpun and wove by themfclves. This bag they fiX' 
to their back, and carry it along with them .wherever they go. 
They are extremely nimble in their motions. But, when the bag 
is forced from a fpider of this kind, her natural agility forfakes 
her, and ihe falls into a languid ftate. When the bag is again .pre- 
fented to her, ihe inilantly feizes it, and carries it off with rapidity. 
The young fpiders no fooner efcape from the eggs than they dex- 
teroufly arrange themfclves on the back of the mother, who conti- 
nues for fome time to carry them about with her, and to fupply all 
their wants. Another fpecies of fpider attaches her bag of eggs to 
her belly. This fpider is likewife very agile, and fo ferocious and 
determined in the protedlion of her eggs, that ihe has been known 
to fuffer death rather than relinquiih them. The deer fpontaneouily 
prefents hcrfelf to be chaced by the dogs, to prevent them from at- 
tacking her fawn. When the fox perceives that her young have 
been diilurbed in her abfence, ihe carries them off, one after another, 
and conceals them in a new retreat. Wafps feed their young, when 
in the worm or caterpillar ftate, in the fame manner as pigeons and 
other birds that difgorge. The pigeon, after fwallowing grain, re- 
tains it for fome time in her ftomach, till it is foftened and mace- 
rated : She thcdlteifgorges, and throws it int^o the mouths of her 
young. * In the fame manner,* fays Reaumur, * I have obferved a 

* female wafp fwallow a large portion of an inied : In a ihort time 

* afterwards, ihe traverfed the different cells of her neft, difgorged 

* the contents of her ftomach, and diftributed food in this half di- 

* gefted form to her young worms V 

«■ 

All animals, man perhaps not excepted, acquire a double portion 
of force and courage after they bring forth. A cow, at leaft in a 

domeftic 

♦ Reaumur, tom. ii. pag. 230. lamoedk. 
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dofoeftic ftate, is a placid and phlegmatic animal : But, whenever 
ihe produces a calf,^ a wonderful change is exhibited : She inllantly 
becomes vigilant, active, and even ferocious, in the defence of her 
young. A lionefs deprived of her cubs prefents the moft dreadful 
pidure of anxiety, rage, and rapacity. Defcending lower in the 
fcale of animation, the fame change is to be remarked. A domeilic 
hen is a timid, indocile, and obftinately (lupid creature. Though 
chaced, harrafled, and even put in danger of her life, fifty times in 
a day, (he never learns to avoid a garden, or any particular place 
which (he is accufiomed to frequent, or to which (he is led by her 
appetite for food. But, the moment her chickens are hatched, in- 
llead of her jifual timidity, (he becomes as bold as a lion. When 
(he thinks her young are in danger, (he briftles up her feathers, af- 
fumes a fiercenefs in her eye, makes an alarming noife, and attacks, 
in the moft furious manner, and without diftindion, every animal 
that comes near her. By the fuddennefs of her onfets, (he often 
alarms men, and adually intimidates and beats o(F dogs and other 
animals that could devour her in an inftant. 

Though feveral of the infed tribes difeover a ftrong attachment 
to their young, yet all thofe which undergo transformations, and do 
not form focieties, muft be completely ignorant of the exiftence of 
their progeny; becaufe, in general, the parents die before the young 
are hatched. Nature, however, has endowed thofe fpecies with an 
inftind which produces all the effeds of parental affedion : They 
uniformly depofit their eggs in fubftances which afford to the young, 
immediately after their efcape from the egg, a nourifhmcnt adapted 
to their refpedive conftitutions, and a comfortable and fafe protec- 
tion from injury. Thus Nature, ever attentive to the continuation 
and happinefs of her produdions, however fcemingly infignificant 
in the fcale of being, often employs very diiTerent means to accom- 
pliih the fame beneficent purpofes. 

M m z 
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Nature has unqueftionably attached pleafure to all the neceflary 
fundions of animals. But this pleafure cannot J>e confidered as the 
original caufe of any particular adion j for the experiment mull be 
made before the animal can di&over whether the refult is to be 
agreeable or difagreeablc. TTie truth is, that Nature has beftbwcd 
on the minds of all animated creatures a number of laws or inftinds 
perfedly accommodated to the fpecies, and which irrefiftibly com- 
pel them to perform certain adiohs. The efieds of thefe laws we 
perceive : But the caufes, or the modes by which they operate on 
animal minds, are infcrutable. We may and muft admire, but we 
can never penetrate the myfteries of Nature. 

Bonnet, and fpme other naturalifis, imagine they are exhibiting 
the caufes of that ftrong and mutual attachment between parents 
and their offspring, when they tell us, that, in man, and quadrupeds, 
and birds, the mother is fond of her young, becaufe their natural 
adions give rife to agreeable fenlations ; that, from the firudure of 
the mammae, a gentle, but pleafant fenfation, is excited by the ac- 
tion of fucking ; that the mother is often incommoded by too great 
a quantity of milk, and that fucking relieves her ; that the young 
love their mother, becaufe fhe feeds, proteds, and communicates to 
them a cherilhing warmth ; that, among the feathered tribes, and 
particularly thofe which fit upon, their young, by the gentle motions 
of the little ones, an agreeable fenfation is excited in the belly of the 
mother, which is then frequently deprived of feathers. All thefe 
fources of reciprocal pleafure may be true s ' But ftill they are only 
effeds, and not original caufes, of filial and parental affedion ; for 
that mutual attachment exifts the moment after the young animals 
come into the world, 'and, of courfe, previous to all experience of 
titillation, of heat, of habit, or of any other circumfiances that may, 
perhaps, contribute to ftrengthen or prolong the exertion of the pri- 
mary 



«i«iy caufe, which muft remaia forever concealed from human pe« 
netration. 

In moft animals, except the hun^an fpecies, parental and filial af- 
fedion ceafe whenever the young are able to provide for themfelves. 
The pleafures derived from fucking, and from other circumftaoces 
formerly mentioned, might for fome time remain ; but the young 
grow large, unwieldy, petulant, and enter into competitions for food, 
which not only contribute to alienate the afiedion of the parents, 
but even to excite refentment and averfion. Thefe, however, are 
only fecondary caufes. The purpofes of Nature are fulfilled. The 
ardour of affedion, which was indifpenfably necelTary to the pro* 
tedion and rearing of the young, being now no longer ufeful, is fo 
totally extinguifhed, that neither the parents nor the offspring are 
capable of recognizing one another. This temporary and amiable 
inftind is oblitwated, and never revives till the fervours of love are 
aigain felt, and a new progeny appear. 

Marriage or pairing, though by no means an univerfal inffitution 
of Nature, is not unfrequently exhibited in the animal creation. 
With regard to man, both male and female are inftindively impelled 
to make a feledion. The force of this natural impulfe is ftrongly 
felt by every young and uncornipted Individual. When not re- 
ftrained by neccffity, or other powerful motives, men and women 
would intermarry long before it would be prudent in civilized or 
artificial ftates of fociety. This univerfal, and almoii irrefillible im> 
pulfe of feledion, is to me the ftrongell argument in favour of mo- 
nogamy, or the union of pairs, among the human fpecies. 

The fame impulfe, or law of Nature, takes place among many 
other animals, as the patridge tribes, the fwallow, the linnet, and, in 

general, 
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gen^ra1« all the fmall birds. The affiduity, attention, mutual afieo- 
tioD, laborious vigilance, and fteadfaft fidelity of pairing animals, 
are truly admirable, and, to ingenuous minds, afford the moft exem- 
plary admonitions to virtue and conjugal attachment. 

Befide this forcible impulfe of feledlion implanted by Nature in 
man, and in every other pairing animal, fome other fa^s dcfcrve to 
be noticed. In all pairing animals, including, of courfe, the human 
race, the males and females produced are nearly equal. This is a 
plain indication that Nature deftined thefe animals to pair, or to 
marry. Injufticc, jealoufy, animofity, and every animal calamity, 
would enfue, if this order of Nature were encroached upon in crea- 
tures who are endowed with the inffind of fexual feleftion. 

It is not incurious to remark, that human inftitutions often con- 
tradidf the laws of Nature. The dunghill cock and hen, in a natural 
flate, pair. In a domeftic ftate, however, the cock is a jealous tyrant, 
and the hen a proftitute. But, even in this unnatural fociety, a feleflion 
is fometimes to be obferved. The fame phenomenon is exhibited 
among mankind, when placed in certain fituations. Like domeftic 
poultry, the Turks, and fome Afiaiic and African nations, influen- 
ced by an accurfed government, and by an execrable religion, rebel 
againft the law of love, and of reciprocal attachment. In thefe 
countries, a rich man not only engrolTes, but imprifons and tor- 
tures, as many beautiful women as his fortune enables him to fup- 
port. Dcftitute of all tbofe endearments which arife from mental 
communication, from parental tendernefs and affedlion, from mutual 
confidence and folace, he is, while young, perpetually tormented 
with jealous apprehenfions. As he advances in life, his jealoufy and 
his terror augment. Though his fismales are fcrupuloufly guarded 
from every intrufion, by fervile and mutilated wretches, his fears 

increafe- 



OB NATURAL HISTORY. 

increafe with his years and debility, till a premature and comfortlcfs 
old age puts a period to his infignificaot and liftlefs exigence. 

* 

In general, it is to be remarked, that all thofe fpecies of animals, 
whofe offspring require, for fome time, the induftry and fupport of 
both parents, are endowed with the inftinft of feledion, or of pair- 
ing. With regard to the feathered tribes, pairing is almoft univer- 
fal. A diflindion, however, as to the duration and circumftancea 
of their pairing is to be obferved. The young of all the fmall birds, 
as well as of moft of the larger kinds, continue for fonae weeks in a 
weak and helplefs condition. The mother is not, like quadrupeds, 
provided with organs fitted to fecrete milk ; of courfe, Ihe is unable 
to nourifh them out of her own body. She is therefore obliged to 
go abroad in queft of food for them. But the progeny are fo nu- 
merous, that all her induftry, if not alfifted by the father, would be 
ineffedual for their fupport and protedion. In all birds whofe young 
are in this condition, the males and females not only pair, but each 
of them is endowed with the ftrongeft parental affedion. Both arc 
equally anxious and induftrious in procuring food for their mutual 
offspring. This parental care and attachment uniformly continues 
till the young are fledged, and have acquired fufficient ftrength to 
provide for thcmfelves. Eagles, «od fome other birds of prey, con- 
tinue faithfully in pairs for years, and perhaps during life. Thefc 
fads afford a ftrong argument in favour of marriage among man- 
kind. No animal remains ,fo long in the infant and helplefs ftate as 
the children of menj and no mother could, with her own induftry, 
poflUbly fuckle and procure nourilhment for a numerous family. 
Here, as in the feathered tribes, the afliftance of the father becomes 
indifpenfable. On this fubjed, a curious inflind merits attention.' 
The male of moft birds not only feleds a female, but, with great af- 
fiduity, brings fqod.^to hei; when fitting on her eggs, and often re- 
lieves her, by fitting on them himfelf. 
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. There are other fpecies of pairing birds, whofe young, as ibon as 
they are hatched, are capable of eating their food when prefented to 
thenif and of courfe, require lefs labour from the parents. In thefe 
fpecies, accordingly, the male pays no attention to the progeny, be- 
caufe it is unneceflary } but the mother carefully leads them about 
to places where proper food is to be had, protefis them from inju- 
ries, and communicates heat to them by covering them with her 
wings. 

Quadrupeds, efpecially thofe which feed upon grafs, do not pair ; 
becaufe, while the female gives fuck to her young, (he herfelf is 
feeding. Befide, the young of this tribe, very foon after birth, can 
eat grafs and other vegetables. The Count de BuSbn remarks, that 
the roe- deer, though they feed upon grafs, are to be excepted from 
this rule ; for they pair, and have annually but one litter. Lions, 
tigers, wolves, and other rapacious quadrupeds, - do not pair. The 
whole labour of procuring food is devolved upon the female, which 
often fhortens her own life, as well as that of her offspring. In re- 
lation to miin, this is a fortunate circumftance ; for, if beafts of prey 
paired, a dangerous multiplication of thofe deftruAive fpecies would 
be the confequence. But pairing is effentially neceflfary to birds of 
prey j becaufe, during the procefs of incubation, the female would 
not have time fuificient for procuring food ; which, in thefe animals, 
requires both patience and addrefs. Some quadrupeds, particularly 
thofe which lay up provifions for the winter, as the beaver, pair. 
As foon as the young beavers are produced, the males abandon the 
ftock of provifions to the females, and go in queft of food for them* 
felves. But they by no means relinquifh their mates ; but frequent- 
ly return and vifit them while they are fuckKng their young. 

If man, and fome df the pairing antmah be excepted, the feafons 
of love are limited to particular times of the year. Thefe fealbns^ 

though 
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yiurkiuf^ tre adliiur«Wf.fi4lif>t«l U» the, native and oecoaomy 
of tiie 4tffmot ipiecie& tbi<kind» the ieaA)n8 ot' 

4o 9^ and the times of female geftatioo, are fo contrived, by Nature, 
tiutt the o%>ring» when hroug%« forth, »re amply fuelled with the 
pafttoalar ipeoKi of food upon which they princif^lly live. Though 
^heehaes of geAation vary coiifiderably among fuch quadrupeds as 
ifeed upon gnds, the reipedave females uniformly bring forth early 
in famroer, when the grafs is tender and luxuriant. The mare tomes 
in feafon in iiimmer, carries eleven months, and is delivered in the 
beginning of May. Sheep and goats come in feafon in the end of 
October or beginning of November. They carry live months, and 
pnaduce when the grais begins to fpring. It is worthy of obferva- 
tion, ^at, though the times of geftation in the fame fpecies, and in 
ainatitudes, never alter, yet the feafons of love, and times of deli- 
very, vary with the climate. In Italy, fheep come in feafon in the 
months of June or July. The females, as ufual, carry five months, 
and bring forth in November or Decenaber, thj? very period when 
grafs, in that climate, is in its heft ftate for pafture; for, in April, 
it is burnt up, and iheep have nothing to browfe upon but dirubs. 
The rutting feafon of the (lag is in the end of September and be- 
ginning of Odober, and the female brings forth in May or the 
beginning of June. Thele animals inhabit the higheil mountains 
of Scotland, where the grafs, of courfe, does not begin to fpring fo 
early as in the lower parts of that country* Beavers conwr in fea- 
ibn about the end of autumn, and bring forth in January, when their 
dorc'houfes are full of provifions* The young of pairing birds are 
produced in the fpring, when the weather begins to be comfortably 
warm, and their natural food idiounds. In a word, the bringing 
forth, or hatching, all animale« nm: excluding the in&d tribes, 
uniformly takes place at thofe feafons of the year when the nature 
of the weather, and the food peculiar to the fpecies, are heft adapted 
to the conftitution of their offsiuiog. Caterpillars of every kind are 
a N n never 
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never hatched till the various plants on which they feed, though 
they grow in different months, have pdt forth their leaves. 

We ihall conclude this fubjed, by giving a Table of the Relatite 
Fecundity, &c. of Animals, which, in a ihort compafs, folves a 
number of quellions with regard to the natural hiftory of quadru- 
peds. It is taken from the eighth volume of the Tranflation of Buf> 
fon, to whofe authority moft readers will be inclined to give great 
weight. 


TABLE 
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CHAPTER XII. 


Of the Transformation of Animals, 

T H £ transformation of caterpillars) and of different lands of 
worms, into winged infedls, has long excited the attention, as 
well as the admiration of mankind. But the truth is, that every 
animal, without exception, undergoes changes in their ftrudliure, 
mode of exiftence, and external appearances. Mankind, from their 
embryo ftate, to their final diflblution, afiume many different forms. 
Some weeks after conception, the rudiments of a human being are 
to be perceived. As pregnancy advances, the approaches to the per- 
feA figure become gradually more difiinguilhable, till the period of 
birth. While in the foetus date, the head is difproportionally large, 
when compared with the other parts of the body ; nourifhment is 
conveyed to it by very different channels ; and refpiration is not ne> 
celTary, becaufe the circulation of the blood is not carried on in the 
fame manner as after birth. Even after birth, the form, fymmetry, 
and organs of the animal are by no means complete. The head con-' 
tinues for fome time to be dilpropordonally large; the hands and feet 
are not properly draped ; the legs are crooked ; the hair on the head 
is fliort and fcanty ; no teeth as yet appear ; and there is not a vef- 
tige of a beard. In a few months, however, the fymmetry of all 

the 
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the parts is evidently improved, and the teeth begin to (hoot. The 
growth of the whole body, as well as the ftrength and beauty of its 
form, gradually advance to perfedion till the (ixth or feventh year, 
when another change takes place. At this period, the firft fet of 
teeth are (hed, and are replaced by new ones. From boyhood to 
puberty, the fize of the body, and of its di^fferent members, increafe. 
When the age of puberty arrives, feveral important changes arc pro- 
duced in the fyftem of both males and females. The beard now 
makes its appearance ; the dimenlions of the body, in mod indivi- 
duals, are fuddenly augmented ; and both fexes become capable of 
multiplying thlU^cies. From this period, to the age of twenty- 
five or thirty, the mufcles fwcll, their intcrdices are filled with fat, 
the parts bear a proper proportion to each other, and man may now 
be confidered as a perfed animal. In this date of bodily perfediort 
and vigour, he generally remains till he reaches his fiftieth year. 
Then a new but a gradual change begins to appear. From the 
fiftieth year to the age of feventy or eighty, the powers of the body 
decline in their drength and adivity. The mufcles lofe their fpring 
and their force. The vigour of manhood is no longer felt ; and the 
withered decrepitude of old age is fucceeded by death, its unavoid- 
able confequence* 

The mind of man undergoes changes as well as his body. The 
tafte, the appetites, and the difpofitions, are in perpetual fluduation. 
How different is the tade of a child from that of a man ? Fond of 
gewgaws and of trifling amufements, children frolic away their time 
without much thought or refledion. When advancing towanl pu- 
berty, their difpofitions and defires differ a gradual mutation. New 
indinds are unfolded, and a fenfe of propriety begins to be per- 
ceived. They defpife their former occupations and amufements; 
and different fpecies of objeds follicit and obtain their attention. 
Their powers of refledion are now confiderably augmented ; and 

bctJi. 
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both faxes acqufre a modefty and a ihynefs with regard to each 
other. This auk ward, but natural baihfulnefs, by the intercourfe 
of fociety, as well as by the impulfea of Nature, vanilhes foon after 
puberty, when the ftate of manhood and of gallantry commences. 
From this period, to the age of twenty- fiye or thirty, men’s minds 
aflume a bold, enterpriflng, and adive tone. They engage in the 
bufinefs of life, look forward to futurity, and have a defire of mar* 
rying, and of efiablifhing families. All the focial appetites are in 
vigour ; folid and manly friendfiiips are formed } and man goes on 
for fome time to enjoy every kind of happinefs which his nature is 
capable of affording. 1 wifii the next change had jj||||exiftence. At 
fifty or fixty, the mental powers, in general, like thofe of the body, 
begin to decline, till feeble and tremulous old age arrives, and death 
clofes the mutable fcene of human life. 

With regard to quadrupeds^ both before and after birth, they un- 
dergo fimilar, and many of them greater, changes of form than thofe 
of the human fpecies. Their mental powers, likewife, their difpo- 
fitions and manners, as well as the objeds of their attention, vary 
according to the different ftages of their exifience. Many of them 
come into the world blind, and continue for fome time before they 
receive the fenfc of feeing. How many changes are exhibited in 
the dog from birth till he becomes a perfed animal, till all his mem> 
bers are completely formed, and all his infiinds are unfolded and 
improved by experience and education i The deer-kind acquire not 
their magnificent and beautiful horns before the age of puberty ; 
and even thefe are annually cafl: off and renewed. Similar changes 
take place in quadrupeds of every denomination ; with examples of 
which every man’s experience and recollediOn will readily fupply 
him j and, therefore, it is unneceflary to be more particular. 


Neither 
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Neither are Birds^ in their progrefs from birth to maturity, ex- 
empted from changes. Like quadrupeds, many birds are blind for 
fome time after they are hatched. In this condition, how different 
are their form and appearances from thofe of the perfect animals 1 
At firft, they are covered tvith a kind of down inftead of feathers. 
Even after the feathers (hoot, they are often of a colour different 
from that which they acquire when full grown. The beautifully 
variegated colours of the peacock’s tail appear not till he arrives 
at his third year *. Birds that have crefts, or wattles, live a conft- 
derable time before they acquire thefc ornaments, or marks of di- 
ftin£tion. All birds annually molt, or cad their feathers, in the 
fame manner as quadrupeds ihed their hair, the new pufhing out the 
old. * 

Frogs, and many other amphibious animals, undergo great chan- 
ges in their form and ftrudture. When it fird efcapes from the 
egg, a frog appears in the form of a tadpole, an animal with a large 
roundifh bead, and a comprefled or flat tail, but totally deditute of 
feet and legs. In this date it remains a conflderable time, when the 
two fore* feet begin to (hoot, and have an exa£t refemblance to the 
buds of trees. As their growth advances, the toes and legs are di- 
dinguilhable. The fame procefe goes on with the hind*legs, only 
they are fomewhat later in making their appearance. During the 
growth of the legs, the blood being drawn into different channels, 
the tail fuffers a gradual mortification, till at lad it totally vanifhes, 
and the tadpde is metamorphofed into a quadruped. Tadpoles 
never come out of the water ; but, after their transformation into 
frogs, they become amphibious, and occafionally frequent both land 
and water. 


O o 
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The crujtaceotts tr'ibest as lobftere, crabs, &c. befide the different 
appearances they aflume while growing to perfedion, caft their 
fliells every year. When this change is about to happen, they re- 
tire into the crevices of rocks, or ihelter themfelves below detached? 
ftones, with a view to conceal and defend jhcir bodies from the ra»- 
pacious attacks of other filhes. After the fliells are caft, the animals 
are exceedingly weak and defenceleis. Inftead of their natural de- 
fence of hard fhells, and ftrong claws, they are covered only with a 
thin membrane or Ikia. In this ftate they become an eafy prey to 
almoft every filh that fwims. The fkin, however, gradually thickens 
and grows harder, till it acquires the ufual degree of firmnefs. By 
this time the animals have refumed their former ftrength and adivi^ 
ty ; they come out from their retirements, and go about in queft 
of food. 

Serpents, and many other reptiles^ caft their ikins annually. The 
beauty and luftre of their colours are then highly augmented. Be- 
fore cafting, the old Ikins have a tarniihed and withered appearance. 
The old Ikins, like the firft fet of teeth in. children,, are forced 05* by; 
the growth of the new. 

We come now to giVe fome account of the transformations of 
JicBsy which are both various and wonderful. All winged infe&s, 
without exception, and many of thofe which- are deftitute of wings, 
muft pafs through feveral. changes before the animals arrive at the 
perfedion of their natures. The appearance, the ftru^re, and the 
organs of a caterpillar, of a chryfalis, and of a fly, are fo different; 
Uiat, to a perfon unacquainted with their- transformations, an iden*- 
tical animal, would be conftdered as three diftind fpecies. Without 
the aid of mperience, who could believe that a butterfly, adorned 
with four beautiful wings, fumiftied with a long fpiral probofcis or 
(longue,, inftead of. a. mouth, and with fix. legs, ihould have proceed- 
ed! 
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cd from a difgufting, hairy caterpillar, provided with jaws and teeth, 
and fourteen feet ? ^jJI^Tithout experience, who could imagine that a 
long, white, fmooth, foft worm, hid under the earth, (hould be tranf* 
formed into a black, cruAaceous beetle, having wings covered with 
horny elytra, or cafes? 

Upon this branch of the fubjeA, we (hall, give an example 
or two of the mod common transformations of Infcds; andi^fecond- 
fyy defcribe fome of the more uncommon kinds. 

BeAde their Anal metamorphoAs into dies, caterpillars undergo 
feveral intermediate changes. AH caterpillars cad or change their 
Acins oftener or more feldoro, according to the fpecics. Malpigliius 
informs us, that the Alk-worm, previous to its chryfalis date, cads 
its Acin four times. The Ard Acin is cad on the loth, 1 ith, or 12th 
day, according to the nature of the feafon ; the fecond in Ave or Ax 
days after ; the third in Ave or Ax days more ; and the fourth and 
lad in Ax or feven days after the third. This changing of Acin is 
not only common to all caterpillars, hut to every infetd whatever. 
Not one of them arrives at perfection without cading its Acin at lead 
once or twice. The Acin, after it is cad, preferves fo entirely the 
Agure of the caterpillar in its head, teeth, legs, colour, hair, &c. that 
it is often midaken for the animal itfelf. A day or two before this 
change happens, caterpillars take no food : They lofe their former 
adivity, attach themfelves to a particular place, and bend their bo- 
dies in various diiedions, till at lad they efcape from the old Acin, 
and leave it behind them. The intedinal canal of caterpillars is 
compofed of two principal tubes, the -one inferted into the other,. 
The external tube is compa^ and AeAiy ; but the internal one is 
thin and tranfparent. Some days befmre caterpillars change into the 
chryAilis date, they void, along with their excrement, the inner tube 
which lined their domach and iotedines. When about to pafs into 
I O o 2 the 
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the chryfalis date, which is a date of imbecillity, caterpillars fele^k 
the mod proper places and modes of concealing themfelves from 
their enemies* Some, as the filk«worm, and many others, fpin dlken 
webs or cods round their bodies, which completely difguife the ani- 
mal form. Others leave the plants upon which they formerly fed, 
and hide themfelves in little cells which they make in the earth. 
The rat- tailed worm abandons the water upon the approach of its 
metamorphofis, retires under the earth, where it is changed into a 
chryfalis, and, after a certain time, burds from its feemingly inani- 
mate condition, and appears in the form of a winged infeft. Thus 
the fame animals pafs the fird and longed period of their exidence 
in the water, another under the earth, and the third and lad in the 
air. Some caterpillars, when about to change into a chryfalis date, 
cover their bodies with a mixture of earth and of filk, and conceal 
themfelves in the loofe foil. Others incrud themfelves with a lilky 
or glutinous matter, which they pulh out from their mouths, with- 
out fpinning it into threads. Others retire into the holes of walls 
or of decayed trees. Others fufpend themfelves to the twigs of trees, 
or to other elevated bodies, with their heads undermod. Some at- 
tach themfelves to walls, with their heads higher than their bodies, 
but in various inclinations ; and others choole a horizontal polition. 
Some fix themfelves by a gluten, and fpin a rope round their middle 
to prevent them from falling. Thofe which feed upon trees attach, 
themfelves to the branches, indead of the leaves, which are lefs du- 
rable, and fubjed to a greater variety of accidents. The colours of 
the caterpillars give no idea of thofe of the future flies. 

In general, the figure of chryfalids approaches- to that of a cone, 
efpecially in their poderior part. When under this form, the infed 
feems to have neither legs nor wings. It is incapable either of walk- 
ing or of crawling. It takes no nourifhment, becaufe it has no or- 
gans fuited to that purpofe yet, in fome fpecies, life is continued 

for 
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for feveral months before their ]aft metamorphofis takes place. In 
a word, it feems to (ite a lifelefs mafs. But, upon a more attentive 
obfervation, it pofTefles the power of bending upwards and down- 
wards the pofterior part of its body. The fkin, or exterior cover- 
ing, of thofe which do not fpin cods, feems to be of a cartilaginous 
nature. It is commonly fmooth and Ihining. In fome fpecies, 
however, the ikin of the chryfalis is more or lefs covered with hair, 
and other rugolities. Though chryfalids differ both in figure and 
colour, their appearances are by no means fo various as thofe of the 
caterpillars from which they are produqgjd. The colour of fome 
chryfalids is that of pure gold, from which circumfiancc the whole 
have received their denomination. For the fame reafon they are 
called aureliae in Latin. Some are brown, others green; and, indeed, 
they are to be found of almoft every colour and Ihade. 

The life of winged infers confifis of three principal periods, 
which prefent very different feenes to the fiudent of Nature. In 
the firfl period, the infe^ appears under the form of a ’worm or rn- 
terpillar. Its body is long, cylindrical, and confifis of a fuccefiion 
of rings, which are generally membranous, and encafed within each 
other. By the aid of its nngs, or of crotchets, or of feveral pairs of 
legs, it crawls about in quefi of food ; and its movements are, in 
fome fpecies, remarkably quick. Its head is armed with teeth, or 
pincers, by which it eats the leaves of plants or other kinds of food. 
In this ftate, it is abfolutely deprived of fex, and, confequently, of 
the power of multiplication. Its blood moves from the tail toward 
the head. It refpires either by ftigmata or finall apertures placed on 
each fide of its body, or by one or*feveral tubes fituated on its po- 
fterior part, which have the refemblance of fo many tails. In the fe- 
cond period, the infe& appears under the form of a nymph, or that 
of a chryfalis. When an infed, after throwing off the Ikin of the 
caterpillar,, exhibits all its external parts, only covered with foft andP^ 

tranfparent 
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tranfparent membranes, it is called a nymph. But, when to tbeit 
membranes is added a common and cruftaceous coveting, it receives 
the name of a ihryfalis. While in the flate of a nymph, or that of 
a chryfalis, infers, in general, are totally inadlive, and feem not 
to poiTefs any powers of life* Sunk into a kind of deep fleep, they 
are little affefted with external ot^eii^s. They can make no ufe of 
their eyes, their mouth, or any of their members j for they are all 
imprifoned by coverings more or lefs ftrong. No cares occupy their 
attention. Deprived of the faculty of motion, they remain fixed 
•in thofe fltuations whicj| they have chofen for their temporary 
abode, or where chance has placed them, till their final raetamor- 
phofis into flies. Some of them, however, are capable of changing 
5>lace but their movements are flow and painful. Thdir blood cir- 
culates, but in a contrary diredtion from what takes place in the 
caterpillar ftate ; for it proceeds from the head toward the tail. Ref- 
•piration continues to go on, but the organs are differently fituated. 
In the caterpillar, the principal organs of refpiration were placed at 
the pofterior part of the body ; but now thefe fame organs are to be 
found at the anterior part of the animal. In the third period, the 
infedt has acquired that perfect organization which correfponds to 
the rank it is to hold in the Icale of animation. The bonds of the 
nymph, or of the chryfalis, are now burfl afunder, and the infed 
commences a rtew mode of exiftence. All its members, formerly 
foft, ina^ive, and folded up in an envelope, are expanded, ftrengthen- 
ed, and expofed to obfervation. Under the form of a worm or ca- 
terpillar, it crawled ; under thofe of a nymph, or chryfalis, its pow- 
er of motion was almoft annihilated ; under the laft form, it is fur- 
niflied with fix fpringy legs, and two or four wings with which it is 
enabled to fly through the air. Infiead of teeth or pincers, with 
whieh it divided a grofs aliment, it has now a trunk by which it 
^xtra^is the refined juices of the moll; delicate flowers. Inftead of a 
few fmooth eyes which it poffelled in the worm or caterpillar ftate, 

the 
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th« new infe^I is furnifhed with both fmooth and convex eyes, to 
the number of feveral thoufands. 

The internal parts of the infedk have likewife undergone as many 
changes as the external. The texture, the proportions, and the 
number of the vifcera, are greatly altered. Some have acquired an 
additional degree of confiftence ; others, on the contrary, are render- 
ed finer and more delicate; Some receive a new form, and others 
are entirely annihilated. Laftly, fome organs in the perfeft infedl, 
which feemed formerly to have no exifient^, are unfolded, and be- 
come vifible. The moft important of this lad kind are the organs 
of generation. The caterpillar, the nymph, and the chryfalis, were 
of no fex. But, after transformation, both fexes are didinguifhable, 
and the animals are capable of multiplying thei|^pecies. 

We fliall now give fome examples of transformations which de- 
viate from the common mode. 

Some inlets hold a middle rank between thofe which preferve 
their original figure during life, and thofe that fuffer transforma- 
tions. Their exiftence is divided into two periods only. They~ 
walk in the firft, and fly in the fecond. Thus their only metamor- 
phofis confifls of the addition of wings, the growth and expanfion 
of which are performed without any confiderable alteration in the 
figure of their bodies. 

There is nor a law eftablidied among organixed bodies which 
feems to be fi> univerfal, as that all of them grow, or augment in 
fize, after birth, till they arrive at maturity. If a hen were to bring 
forth an egg as large as her own body, and if this egg, when hatch- 
ed, were to produce a bird of equal dimenfions with either of the 
parents, it would be confidered as a nuracle. But the fpider-fly, fo 

' denominatede 
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deiiominated from its figure, affbrdis an exampie nf a fimilar prodi>* 
gy, *rbii By adlualty lays an egg, from which a new By is hatched 
that is as large and as perfeff as its motha*. This egg is ronndifh. 
Is at firft white, and afterwards aiTames a ihtning black colmir. 
Upon a more accurate examination, however, this produdaon was 
found to be an egg only in appearance. When the envelope is 
removed, inftead of a gelatinous fubftaace, the new infefi, furniiked 
with all its meihbers, is difcovered. But this difcovery does not 
render the fa^ the left wonderful. All winged infeds tmdergo their 
different transformations after being expelled from the bodies of 
their mothers, and receive great augmentations of fize before their 
metamorphofis into the nymph or chrylalis ftate, after which their 
growth Hops. But the fpider>fly affords an inftaace of an infeft 
transformed in the ^iy of its mother, and which grows no more 
after it efcapes from its envelope. This fa^ is fully authenticated 
by Reaumur *, Bonnet t» and other naturalifts. 

The worm from which the tipula or crane-fly is produced is 
perfedly fmooth. Immediately beR>re its firft transformatioa it re- 
tires under ground. After this metamorphofis, the furfiice of the 
nymph is furniflied with a number of prickles^ By means of theft 
prickles, the nymph, when about to be transformed into a fly, raifts 
itftlf in its hole till the cbeft of the inftd is above ground. The 
fly then burfts its prifon, mounts into the air, and leaves its former 
covering behind in the earth. 

Many fpecies of flies depofit their eggt in the leaves and different 
parts of plants. Soon after the egg k mfinr^d into the leaf, a fmall 
tubercle begins to appear, which' giadtudfy incr^es in eni^aitude 

mi 
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t^e anluial is hatched, and has padTed through its difierent tranf* 
formations. Thefe tuberdes are known by the name of ^a//j, and 
are very different in their form, textu,re, colour, and fize. Galls of 
every kind, however, derivU their origin from the (lings of infedls, 
Which generally belong to the clafs of flies. The female fly, by 
means of her (ling, makes inciflons in the leaves or branches of a 
tree, and in each incifion (he lays an egg. This egg is at (irfl ex- 
tremely minute j but it loon acquires a conliderable bulk, and the 
gall has arrived at its full fize before the worm is hatched. This 
gall feems to be analogous to the membranes which invell a foetus, 
and expand in all dire&ions in proportion to its growth. That the 
eggs of oviparous animals grow while in the ovarium is univerfally 
known ; but it is lingular that the eggs of gall* flies llrould grow af- 
ter being feparated from the body of the mother. Thefe eggs mu ft 
undoubtedly be furnilhed with external velTels, or a kind of roots, 
by which they extrad juices from the internal cavity of the gall. 
Malpighius aferibes the origin of galls to a corroftve liquor introdu- 
ced by the fly into the wound. But Reaumur, to account for the 
growth of a gall, thinks it unncccflary to have recourfe to any fup- 
pofed poifonous fluids, and attributes it to the fuperabundant nutri- 
cioitsj juices derived to that particular part by the continual a£tion 
of the abforbent veflels of the egg, joined to its heat, which may be 
compared to a little Are placed in the center of the tumour. 

Whether thefe caufes are fufficient to explain the growth of galls, 
we lhall fubmit to the judgment of the reader. But, that the eggs 
dqmflted by the flics augment in fize ; that worms proceed from 
them ; that thefe worms are nourilhed, and live a certain time im- 
ptifoned in the galls j that they arc there transformed into nymphs 
or chiyfalids; and, lallly, that they are metamorphofed into winged 
infeds, which, by gnawing an aperture through the gall, take their 
flight in the air ; are known and inccmtcllible fa(fls, of the truth 
2 P p of 
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of which every man may eadiy fatisfy himfelf. Examine the com* 
mon oak-galls, or thofe of any other tree ; if any of them happen to 
have no aperture, cut them gently open, and you are certain to find 
an egg, a worm, a chryfalis, or a fly: But in fuch as are perforated 
by. a cylindrical hole, not a veftige of an animal is difcoverable. The 
galls which make an ingredient in the compofition of ink are thick, 
and their texture is very ftrong and compact : That the fmall ani- 
mals they contain fhould be able to pierce through fuch a rigid fub- 
ilance is truly wonderfuL 

In the general order of Nature among oviparous animals, each 
egg includes one embryo only. A fingular fpecies of eggs, however, 
difcovered by the celebrated Mr Folks, late Prefident of the Royat 
Society of London, muft be excepted. He found great numbers of 
them in the mud of fmall rivulets. In fize they equalled the head 
of an ordinary pin. They were of a brown colour, and their fur- 
face was cruftaceous, through which, by employing the microfcope, 
feveral living worms were diftindly perceptible. By dexteroufly 
breaking the fhell, he diflodged them ; and he found with furprife, 
that eight or nine worms were contained in, and proceeded from, 
the fame egg. They were all well formed, and moved about with 
great agility. Each of them was incloled in an individual membra> 
nous covering, which was extremely thin and tranfparent. It were 
to be wifhed that the transformations of thefe extraordinary animals 
had been traced. 

Some caterpillars, whent about to transform, make a belt pafs 
round their bodies. This belt is compofed of an aflemblage of filk- 
en threads fpun by themfelves, the ends of which they pafte to the 
twigs of bulhes, or other places v^here they choofe to attach their 
bodies. They likcwife fix their hind legs in a tuft of filk. After 
transformation, the cbryfalids remain fixed in the fame manner as 

before 
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'before their metamorphoHs. The belt is loofe, and allows the chry- 
iaUs to perform its flow and feeble movements. 

The whole moth-kind, as well as the filk-worm, immediately be- 
fore their transformation into the chryfalis flate, cover their bodies 
with a cod or clue of fllk, though the nature of the fllk, and their 
mode of fpinning, are very different. The cods of the filk-worm 
are compofed of pure fllk. Their figure is generally oval, which 
neceflanly refults from that of the animal’s body upon which they 
are moulded. When fpinning, they twift their bodies into the form 
of an S. The cod is produced by numberlefs circumvolutions and 
zigzags of the fame thread. The fllk is fpun by an inftrument 
fltuated near the mouth of the infed. The fllky matter, before it 
is manufadured by the fpinning inftrument, appears under the form 
of a gum almoft liquid, which is contained in tw'o large refervoirs 
contorted like the inteftines of larger animals, and which terminate 
at the fpinning inftrument by two parallel and flender conduits. 
Each conduit furniflies matter for one thread. The fpinning in- 
ftrument, as is evident when viewed by the microfcope, unites the 
two threads into one. Thus a thread of fllk, which has the appear- 
ance of being Angle, is in reality double, and fpun with great dexte- 
rity. Some writers, who delight in the marvellous, afcribe foreflght 
to the filk-worm in fpinning its cod. The filk-worm, it muft be 
acknowledged, ads as if it forefaw the approaching event. But the 
truth is, that, when the animal has acquired its full growth, its re- 
fervoirs of fllk are completely filled. It then feems to be ftrongly 
ftimuiated to evacuate this glutinous matter. Its different move- 
ments and attitudes, while difeharging the fllk, produce thofe oval 
bundles which clothe and ornament vaft numbers of the human 
fpecies. 


Pp a 
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iipund. This fappofed ibower of blood, M, de Reaumur retnarkSf 
would probably have been tranfmitted to us as a great and a real 
prodigy, if Aix had not then been polTelTed of a philolbpher, who, 
amidR other ipecies of knowledge, did not negled the operations 
and oeconomy of infeds. This philofopher was M. de Peirejfc, 
whofe life is written by Gaflendi. This life contains a number of 
curious fads and obfervations. Among others, M. de Peirefc dif- 
covered the caufe of the pretended fiiower of blood at Aix, which 
had created fo genera] an alarm. About the beginning of July, the 
walls of a church*yard adjacent to the city, and particularly the walls 
of the fmall villages in the neighbourhood, were obferved to be 
fpotted with large drops of a blood-coloured liquid. The people, as 
well as fome theologians, confidercd thofe drops as the operation of 
forcerers, or of the Devil himfelf. M. de Peirefc, about that time, 
had picked up a large and beautiful chryfalis, which he laid in a 
box. Immediately after its transformation into the butterfly ftate, 
M. de Peirefc remarked, that it had left a drop of blood-coloured li- 
quor on the bottom of the box, and that this drop, or flain, was as 
large as a French fou. The red ftains on the walls, on ftones near 
the highways, and in the fields, were found to be perfeAly fimilar 
to that on the bottom of M. de Peirefe’s box. He now no longer 
hefitated to pronounce, that all thefe blood-coloured ftains, wherever 
they appeared, proceeded from the fame caufe. The prodigious 
number of butterflies which he, at the fame time, faw flying in the 
air, confirmed his original , idea. He likewife obferved, that the 
drops of the miraculous rain were never found in the middle of the 
city ; that they appeared only in places bordering upon the country ; 
and that they never fell upon the tops of houfes, or upon walls 
more elevated than the height to which butterflies generally rife. 
What M. de Peirefc faw himfelf, he fhowed to many perfons of 
knowledge, or of curiofity, and efiablifhed it as an inconteftible faff, 

that 
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that the pretended drops of blood were, in reality, drops of a red 
liquor depofited by butterflies. 

To the fame caufe M. de Peirefc attributes fome other fhowers of 
blood related by hiftoriansj and it is worthy of remark, that all of 
them are faid to have happened in the warm feafons of the year, 
when butterflies are moft numerous. Among others, Gregoiy of 
Tours mentions a fhower of blood which fell, in the lime of Childe* 
bert, in different parts of Paris, and upon a certain houfe in the ter- 
ritory of Senlis ; and, about the end of the month of June, another 
likewife fell under the reign of King Robert. 

M. de Reaumur remarks, that almofl all the butterflies which 
proceeded from different fpecies of hairy caterpillars in his pofleflion, 
voided at leaft one, and often feveral large drops of excrement, 
which had the colour of blood. The hairy caterpillar that feeds 
upon the leaves of the elm-tree, after its transformation, emits drops, 
the colour of which is of a more deep red than that of blood j and, 
after being dried, their colour approaches to that of carmine. From 
another caterpillar of the elm, which is larger, and much more com- 
mon than the former, proceeds a butterfly, that, immediately after 
its transformation, emits a great quantity of red excrement. This 
fpecies of caterpillar, in particular years, is fo numerous, that it lays 
bare the whole trees in certain diftrids. Myriads of them are tranf- 
formed into chryfalids about the end of May or beginning of June. 
When about to undergo their metamorphofis, they often attach 
themfelves to the walls, and even enter into the country houfes. If 
thefe butterflies were all brought forth at the fame time, and flew in 
the fame diredion, their number would be fufHcicnt to form fmall 
clouds, to cover the ftones, &c. of particular diftri^ls with blood- 
coloured fpots, and to convince tbofe who wilh to fright themfelves, 
and to fee prodigies, that a ihower of blood had fallen during the 

. ^ night. 



tete of ttiofe kdry cUbi^Uift 
nettles, Ukewile emit an excremefitUi(^sauiitt^^‘ 't^d <S»i^ 
thoufand examples df the Ikme kind might be enumerated. Hen^d 
^e notion of miraculous or portentous lowers Of blood flttmid he 
forever banilhed from the minds of men. 

< 

1 would not have iaid fo much upon this fubjed;, if I had not 
confidered it to be the duty of every man, when it is in his power, 
to remove popular prejudices, efpecially when they have a dired ten- 
dency to terrify the minds of men, and to cherilh ignorance and iu« 
perflition. 

We not only read of fhowers, but, what frems to be more unac- 
countable, of fountains running occafionally with blood inllead of 
water. Sir David Dalrymple, one of the Senators of the College 
of Juftlce in Scotland, a gentleman not more diftinguilhed by his 
learning and deep refearch, than by his fcrupulous integrity and pro- 
priety of condud, relates, in his Annals of Scotland upon the au- 
thority of Hoveden and Benedidus Abbas, that, in the year 1184* 

‘ A fountain near Kilwinning fi tbe fliire of Air, ran blood for 

* eight days and eight nights without intermiflion. This portent 

* had frequently appeared, but qever for fo long a fpace. In the 
‘ opinion of the people of the country, it prognofticated the effufion 

* of blood. Benedidus Abbas, and R. Hoveden, relate the ftory of 
‘ this portent with perfed credulity. Benedidus Abbas improves a 

* little upon his brother ; for he is pofitive that the fountain flowed 

* with pure blood.' If Kilwinning, like Aix, had poflefled fuch a 
philofopher as Peirefc, the rednefs of the water, if ever it did appear, 
would have received a moft fatisfadory explanation. 

Transformations 


• Vol. I. page apS. 
+ A Scottifh vUlafic. 
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|iift ||tinag^si»eip^viff«clt^^ Bla^, ««f not exemp- 

mntfttioR;^ WM an «ii«a:tQ|^ 4iffi:rence4)ctw«en an acorn 
twi a lintcly nak ^ The feeda of plwna may beoMapared to tbt 
chryfaltda of hutteifiies.. The ieed,. the chryfalis,: coi^aiiM, in 
miniature, all the parts of the future plant. Thcfe pans require 
only time, and other circuraftancea necelTary to vegetation, for their 
complete evolution. Hour different are the feed* leaves from thofe 
of the plume? Befide the general changes ariiing from growth, 
plants undergo a number of metatnofphofes from other caufes. In 
northern climates, if we except a few evergreens, trees, during win* 
ter, are entirely dripped of their leaves. Inftead of the pleafant 
emotions excited by the variety of figures, movements, colours, and 
fragrance of the leaves, flowers, and fruit, during the fpring and 
ihmmer, nothing is exhibited in winter but the bare flems and 
branches. In this date, the trees of the fored have a lugubrious ap- 
pearance, and. remind us of death and of fkeletbns. Very different 
are the emotions we feel in the fpring, when the buds begin to burd, 
and the leaves to expand. When fummer approaches, another beau- 
tiful diange takes place. The flowers, with all their fplendour of 
colours, and fweetnefs of flavours, are then highly delightful to our 
fmfes. After performing the offioe of cherifhiog and protefting the 
tender fiuh for fome dme, the flowers drop off, and a new change 
is exWhited. When the flowers fall, the young fruit appear, and 
gmdually grow to maturity, perpetually prefenting varieties in their 
magnitude, colour, odour, and flavour. Wheu the fruit or feeds 
are fully ripe, they are gathered for the uie of maii| drop down up- 
on the earth, or are devoured by birds and other animals. After 
this change happens, to which all the others Were only preparatory, 
the leaves hegm to fhed, winter commences, and the fame ftries of 
mttamorphofes go on during the exidence of the plant* 


The 
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The changes juft now mentioned are annual, and are ultimatdf 
intended to fupply men and other animals with fpod. But plants 
are fubjeded to changes of form from caules of a more accidental 
nature. Varieties or changes in the ftgure of plants are often pro- 
duced by foil, by fituatlon, by culture, and by climate. 

A plant is compofed of the bark, the liber or inner circle, the 
wood, and the pith. The calyx or cup, the carolla or flower leaves, 
the ftamina, and piftils, are only expanfions of the bark, the liber, 
the wood, and the pith. The petals of all flowers, in a natural ftate, 
are Angle. But, when tranfplanted into gardens, many of them, 
efpecially thofe which are furniflied with numerous ftamina, as the 
anemone, the poppy, the peony, the ranunculus, the daify, the mari- 
gold, the rofe, dec. double, or rather multiply their flower-leaves 
without end. This change from Angle to double, or monftrous 
flowers, as they are called, is produced by too great a quantity of 
nutricious juices, which prevents the fubftance of the liber from con- 
denAng into wood, and transforms the ftamina into petals ; and it 
not unfrequently happens, that, when thefc double flowering plants 
are committed to a poor foil, they become drier, are reduced to their 
natural ftate, and produce Angle flowers only. Plants which inhabit 
the valleys, when tranfported to the tops of mountains, or other ele- 
vated Atuations, not only become dwarAfh, but undergo fuch chan- 
ges in their general ftrufture and appearance, that they are often 
thought to belong to a different fpecies, though they are, in reality, 
only varieties of the Aime. Similar changes are produced when 
Alpine or mountain plants are cultivated in the valleys. 

From culture and climate, liLewife, plants undergo many changes. 
But this fubjefi is fp generally known, that to enlarge upon it would 
be entirely fuperfiuous. We fhall only remark, that the older bo- 
tanifts, when they perceived the fame fpecies of plants grow- 
ing 
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ing in a different foil, or in a different climate, afliime fuch different 
appearances, confidered and enumerated them as diffind fpecies. 
But the modern botanifts, to prevent the unneceffary multiplication 
of feparate beings, have nndeavoured to reduce all thofe varieties 
arHing from fortuitous circumftances to their original fpecies. 

From thefe fadls, and many others which might be mentioned, it 
appears, that, in both the animal and vegetable kingdoms, forms are 
perpetually chan^ng. The mineral kingdom is not lefs fubjedl to 
metamorpfaoies ; but thefe belong not to our prefent fubjed. Though 
forms continually change, the quantity of matter is invariable. The 
fame fubftances pafs fucceflively into the three kingdoms, and con- 
ftitute, in their turn, a mineral, a plant, an infect, a reptile, a filh, a 
bird, a quadruped, a man. In thefe transformations, organized bo- 
dies are the principal agents. They change or decompofe every 
fubftance that either enters into them, or is expofed to the adion of 
their powers. Some they aflimulate, by the procefs of nutrition, 
into their own fubftance ; others they evacuate in different forms ; 
and thefe evacuations make ingredients in the compofitions of other 
bodies, as thofe of infers, whofe multiplication is prodigious, and 
affords a very great quantity of organized matter for the nourifh- 
ment and fupport of almoft every animated being. Thus, from the 
apparently vileft and moft contemptible fpecies of matter, the richeft 
produ&ions derive their origin. The moft beautiful flowers, the 
moft exquifite fruits, aftd the moft ufeful grain, all proceed from the 
bofom of corruption. The earth is continually beftowing freffi 
gifts upon us ; and her powers would foon be exhaufted, if what 
fhe perpetually. gives were not perpetually reftored to her. It is a 
law of Nature, that all organized bodies Ihould be decompofed, and 
gradually transformed into earth. While undergoing this fpecies of 
iffflblution, their more volatile particles pafs into the air, and are 
diffttfed through the atmofph^e. Thus animals, at leaft portions of 

Q^q 2 them, 
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thehi) are boried in the air, as well aa in the earth, ot in water. 
Thefe floating particles . foo'n enter into the eotnpoikion of new or** 
ganized beings, who are themfclves deiltned to undergo the fame 
revolutions. This circulatioh of organized ihatter has condnued 
fince the commencement of the world, and w91 proce^ in the fame 
courfe till its final deftru£tion. 

With regard to the intentions of Nature in ehaitgtiig forraii ar 
complete invefligatlon of them exceeds the powers of <humaa le- 
fearch. One great intention, from the examples above enuraerateii^ 
cannot efcape obfervation. In the animal world, every fucceffive 
change is a new approach, to the perfection of the individuate. M«a» 
and the larger animals, fome time after the age of puberty, remailt 
ftationary, and continue to multiply their fpecies for periods pro* 
portioned to their refpeClive ipectes. When thoie periods terminate, 
they gradually decay till their final diflblution. The fame obferva* 
tton is applicable to the infed tribes, whole transfimnataons ftrike ua 
with wonder. The caterpillar repeatedly moults or cafts off its fidm. 
The butterfly exifted originally in the body of the caterpillar ; but 
the organs of the fly were too foft, and not fuflBciently unfolded. It 
remains unfit to encounter the open air, or to perform the ftinCiiona 
of a perfed animal, till Ibme time after its transformation into a 
ehryfalis. It then bnrils through its envelope, arrives at a ftate of 
perfedion, multiplies its fpecies, and dies. All the changes in the 
vegetable kingdom tend to the flame point, la the proce&<pf grow* 
ing, they are perpetually changing forms till they produce fruit, and 
then they decay. Some plants, like catorpillars, go through all thdk 
transformations, death not excepted, in one year. But others, 
man and the laiger animals, beiide the common tdianges produced 
by growth and the evolution of different organs, continue for many 
years in a flate of perfedioa before the periods of decay and of 
diflblution acrlve. dtcie pecenmid phmte undergo, every year, 

all 
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all the vieiflitudes of the annuals. They every year increafe in 
magnitude, fend forth new leaves and branches, ripen and dillemi- 
nate their feeds, and, during winter, remain in a torpid (Ute, or fuf> 
fer a temporary death. Thefe annual changes in trees, See. have 
Ibme refemblance to thofe of animals which pioduce at certain ftated 
feafons only. 

The diftribution of life to an immenfity of fuccellive individuals 
feems to be another intention of Nature in changing forms, and in 
the diflblution of her productions. Were the exigence of indivi- 
duals perpetual, or were it prolonged for ten times the periods now 
eftablilhed, life would be denied to myriads of animated beings, who 
enjoy their preiicnt limited portion of happinels. 


CHAP. 
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CHAPTER. XIII. 


Of the Habitations of Animals, 


M any animals, as well as thofe of the human fpecies, are 
endowed by Nature with an archite^onic faculty. This fa- 
culty is beftowed upon them for a number of wife and ufeful pur- 
pofes. It enables them to conftrud proper habitations for conceal- 
ing themfelves, for defending them againft the attacks of theii* ene- 
mies, for Iheltering and cherilhing their young, and for protecting 
them from the injuries of the weather. 

All animals of the fame fpecies, when not retrained by accidental 
caufes, uniformly build in the fame ftyle, and ufe the fame materi- 
als. From this general rule man is to be excepted. Poflefled of a 
fuperior number of inftinCts, of which the reafoning faculty is a 
refult he can build in any ftyle, and employ fuch materials as his 
tafte, his fancy, or the purpofes for which the fabric is intended, 
lhall dired him. A cottage or a palace are. equally within the reach 
of his powers. In treating of this fubjeA, we mean not to trace the 

progrefs 


* See Cbap. V. Of laftioA. 
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progrefa of human architefture, Tphicb, in the earlier ftages of focie- 
tyt is extremely rude, but to confine ourfelves to that of the inferior 
tribes of animated beings. 

With regard to S(uadrupeds^ many of them employ no kind of 
architedure, but live continually, and bring forth their young, in 
the open air. When not under the immediate protedion of man, 
thefe fpecies, in rough or ftormy weather, fhelter themfelves among 
trees or bufhes, retire under the coverture of projeding rocks, or 
the Tides of hills oppofite to thofe from which the wind proceeds. 
BeTide thefe arts of defence, to which the creatures are prompted by 
inftind and experience. Nature furnifhes them, during the winter 
months, with a double portion of Iqng hair, which proteds^fhem 
from cold, and other affaults of the weather.’ 

Of the quadrupeds that make or choofe habitations for themfelves, 
fbme dig holes in the earth. Tome take refuge in the cavities of de- 
cayed trees, and in the clefts of rocks, and Tome adually conftrud 
cabins or houfes. But the artifices they employ, the materials they 
ufe, and the fituations they feled, are fo various, and fo numerous, 
that our plan neceffarily limits us to a few of the more curious ex- 
amples. 

Tlie Alpine marmot is a quadruped about fixteen inches in length, 
and has a fhort tail. In figure, the marmots have Tome refemblance 
both to the rat and to the bear. When tamed, they eat every thing 
pieienM to them, as flefh, bread, fruit, roots, pot-herbs, infeds, &c, 
Hiey delight in the regions of frofl and of fnow, and are only to be 
found on the tops of the highefi: mountains. Thefe animals remain 
in a torpid ftate during winter. About the end of September or the 
beginning of Odober, they retire into their holes, and never come 
abroad again till the beginning of April. Their retreats are formed 

with 
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with much art and precaution. With their feet and claws, which 
are admirably adapted to the purpofe, they dig the eaA with ama- 
zing quicknefs, and throw it behind them. They do not make a 
fimple hole, or a ftraight or winding tube, but a kind of gallery in 
the form of a Y, each branch of which has an aperture, and both 
terminate in a capacious apartment, where feveral of the animals 
lodge together. As the whole operation is performed on the decli- 
vity of a mountain, this innermoft apartment is alone horizontal. 
Both branches of the Y are inclined. One of the branches defcends 
under the apartment, and follows the declivity of the mountain. 
This branch is a kind of aquedud, and receives and carries off* the 
excrements of the animals ; and the other, which rifes above the 
principal apartment, is ufed for coming in and going out. The place 
of their abode is well Imed with mofs and hay, of which they lay 
up great ftore during the Aimmcr. They are focial animals. Se- 
veral of them live together, and work in common when forming 
their habitations. Thither they retire during rain, or upon the ap- 
proach of danger. One of them (lands centinel upon a rock, while 
the others gambol upon the grafs, or are employed in cutting it, in 
‘‘order to make hay. If the centinel perceives a man, an eagle, a 
dog, or other dangerous animal, he alarms his companions by a loud 
whiflle, and is himfelf the laft that enters the hole. As they conti- 
nue torpid during winter, and, as if they forefaw that they would 
then have no occafion for vtdluals, they lay up no provifions in their 
apartments. But, when they feel the firft approaches of the deep- 
ing feafon, they (hut up both paflages to their habitation ; and this 
operation they perform with fuch labour and folidity, that it is more 
eafy to dig the earth any where elfe than in fuch parts as they have 
thus fortified. At this time they are very fat, weighing fometimes 
twenty pounds. They continue to be plump for three months; but 
afterwards they gradually decline, and, at the end of winter, they 
are extremely emaciated. When fdzed io their retreats, they appear 

* rolled 
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ToUednp in the form of a ball, and covered with hay. In this ftate, 
they are fo tqr{»d that they tnay be killed without feeming to feel 
The himters feled the fattefl; eating, and keep the young 
ones for taming. Like the dormice, and all the other animals which 
fleep during winter, the marmots are revived by a gradual and gen- 
tle heat : And it is remarkable, that thofe which are fed in houfes, 
and kept warm, never becoa>e torpid, but are equally aftive and 
lively during the whole year. 

Weihall now give a ihort account of tbe operations and archi- 
tedure of the beaver. This amphibious quadruped is about three 
feet in length, and its tail, which is of an oval figure, and covered 
with fcales, is eleven inches long. He ufes his tail as a rudder to 
dired'his courfe in the water. In places much frequented by man, 
the heavers neither afifociate nor build habitations. But, in the nor- 
thern regions of both Continents, they aflemble in the month of 
June or Jnly, for the purpofes of uniting into fociety and of build- 
ing a city, from all quarters they arrive in numbers, and foon 
form a troop of two or three hundred. The operations and archi- 
tedure of the beavers arc fo well deferihed by the Count de Bufron, < 
that we lhall lay it before our readers nearly in his own words. The 
place of rendezvous, he remarks, is generally the fituation fixed up- 
pn for their eftablilhment, and it is always on the banks of waters. 
If the waters be fiat, and feldom rife above their ordinary level, as 
in lakes, the beavers make no bank or dam. But in rivers nr brooks, 
where the water is fubjed to rifings and fallings, they build a bank, 
which traverfes tbe river from one fide to the other, like a fluice, 
and is often from So to loo feet long, by lo or 12 broad at the 
balfe. This pile, for animals of fo finall a fize, appears to be enor- 
mom, and prefuppofes fin incredible labour *. But the fo]idity with 
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which the work is conftruded is ftill more aftonifhing than its mag- 
nitude. The part of the river where they ereQ: this bank is gene- 
rally ftiallow. If they find on the margin a large tree, which can 
be made to fall into the river, they begin, by cutting it down, to 
form the principal bafis of their work. This tree is often thicker 
than a man’s body. By gnawing it at the bottom with their four 
cutting teeth, they in a fhort time accomplifli their purpofe, and 
always make the tree fall acrofs the river. They next cut the branches 
from the trunk to make it lie level. Thefe operations are perform- 
ed by the joint induftry of the whole community. Some of them, 
at the fame time, traverfe the banks of the river, and cut down fmal- 
ler trees, from the fize of a man’s leg to that of his thigh. Thefe 
they cut to a certain length, drefs them into ftakes, and firft drag 
them by land to the margin of the river, and then by water to the 
place where the building is carrying on. Thefe piles they fink down, 
and interweave the branches with the larger ftakes. In performing 
this operation many difliculties are to be furmounted. In order to 
drefs thefe ftakes, and to put them in a fituation nearly perpendicu- 
lar, feme of the beavers muft elevate, with their teeth, the thick ends 
againft the margin of the river, or againft the crofs tree, while others 
plunge to the bottom, and dig holes with their fore- feet to receive 
the points, that they may ftand on end. When feme are labouring 
in this manner, others bring earth, which they plafli with theii feet, 
and beat firm with their tails. They carry the earth in their moviths, 
and with their fore-feet. They tranfport earth in fuch quantities, 
that they fill with it all the intervals between the piles. Thefe piles 
confif^of feveral rows of ftakes, of equal height, all placed oppofite 
to each other, and extend from one bank of the river to the other. 
The ftakes facing the under part of the river are placed perpendicular- 
ly; but thofe w hich ar© oppofed to the ftream Hope upward to fuftam 
the preflure of the water; fo that the bank, which is ten or twelve feet 
wide at the bafe, is reduced to two or three at the top. Near the top, or 

♦ tbinneft 



OF NATURAL HISTORY. 


3*5 


thiilneft part of the bank, the beavers make two or three floping 
holes, to allow the furface* water toi efcape. Thefe they enlarge or 
contradt in proportion as the river rifes or falls ; and, when any 
breaches are made in the bank by fudden- or violent inundations, 
they know how to repair them when the water fubfides. 

Hitherto all thefe operations were performed by the united force 
and dexterity of the whole community. They now feparate into 
fmaller focieties, who build cabins or houfes. Thefe cabins are con- 
ftrudlcd upon piles near the margin of the river or pond, and have 
two openings, one for the animals going to the land, and the other for 
throwing themfelves into the water. The form of thefe edifices is 
either round or oval, and they vary in fize from four or five to eight 
or ten feet in diameter. Some of them confift of three or four ftorics. 
Their walls are about two feet thick; and arc raifed perpendicularly 
upon planks, or plain (lakes, which ferve both for foundations and 
floors to their houfes. When they confift of but one ftory, they rife 
perpendicularly a few feet only, afterwards aflume a curved form, and 
terminate inadome or vault, which anfwers the purpofc of a roof. They 
are built with amazing folidity, and neatly plaftered with a kind of ftuc- 
co both within and without. In the application of this mortar the tails 
of the beavers ferve for trowels, and their feet for plaftiing. Their 
houfes are impenetrable to rain, and refift the mod impetuous winds. 
In their conftrudlion, they employ different materials, as wood, ftone, 
and a kind of fandy earth, which is not liable to he diffolved in wa- 
ter. The wood they ufe is generally of the light and tender kinds, as 
alders, poplars, and willows, which commonly grow on thffc banks 
of rivers, and are more eafily barked, cut, and tranfported, than the 
heavier and more folid fpecies of timber. They always begin the 
operation of cutting trees at a foot or a foot and a half above the 
ground: They labour in a fitting«pofturc ; and, befide the conve- 
aienee of tld^ pofture, they enjoy the plcafure of gnawing perpe- 
2 . U r 2 tually 
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tually the bark and wood, which ace their favourite food. Of theie 
provifions they lay up ample ftores in their cabms to luf^port them 
during the winter. Each cabin has hs own magaaiae, winch ia pro- 
portioned to the number of its inhabitants, \^ho have all a common 
right to the (lore, and never pillage their neighbours. Some villagea 
are compofed of twenty or twenty-five cabins. But thefe large efta- 
bliihments are not frequent ; and the common republics feldom ex- 
ceed ten Of twelve families, of which each have diek own quarter 
of the village, their own magaxine, and their feporate habitation. 
The fmalleft cabins contain two, four^ or fix, and the lacgefl eigh- 
teen, twenty, and fbmetimes thirty beavers. As to males and fe- 
males, they are almoA always equally paired. Upon a moderate 
computation, therefore, the fociety is often compofed of 1 50 or aoo, 
who all, at fird, labour jointly in raifiag the great public building, 
and afterwards, in fele<3 tribes or companies, in making particulac 
habitations. In this fociety, however numerous, an univerfal peace 
is maintained. Their union is cemented by common labours ; and 
it is perpetuated by mutual convosieacy, and the abundance of pro- 
vifions which they amafs and confume together. A fimple tafie^ 
moderate appetites, and aa avcrfion to blood' and carnage, rendec 
them deftitute of the ideas of rapine and oT war. Friends to each’ 
other, if they have any foreign enemies they know bow to avoid 
them. When danger approaches, they adverdfe one another, by 
fluking their broad tail on the furface of the water, the noif: of 
which is heard at a great difianee, and refbunds through all the 
vaults of their habitations. Each individual, upon theie oceafions, 
confolts'his own fafety ; feme plunge into water; others cooceab 
themfelves within their walls, which can be penetrated only by the 
fire of heaven, or the Heel of man, Md which no animal wilt afe^ 
tempt either to open or to overturn. Theie retreats are net only 
fife, but neat and commo^us. The fioors are fpread over wkh 
verdure : The branches of the box "and of tb« ftr lefve them for 
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earpetjS, upon which they permit not t^ie foialieH; dirtinefs. The 
window thfrt faces the water aniwers for a balcony to receive the 
freih air, and for the purpofe of bathing. During the grcatee part 
of the day, the beavers fit on end, with their head and the anterior 
parte of their body elevated, and their pofterior parts funk in the 
water. The aperture of this window is fufficiently raifed to prevent 
its being flopped up with the iee, which, in the beaver climates, is 
often two or three feet thick. When this accident happens, they 
iiqpe the fele of the window:, cut obliquely the flakes which fupport 
it, and thus open a communication with the unfrozen water. They 
often fwim a long way under the ice. The continual habit of keeping 
their tail and poflerior parts of their body in the water, appears to have 
changed the nature of their flefh ; for that of their anterior parts, as 
far as the reins, has the tafle and confidence of the delh of land- 
animals; but that of the tail and podcrior parts has the odour and 
all the other qualities of dfli. The tail, which is a foot long, an 
inch thick, and five or fix inches broad, is a genuine portion of a 
fifh attached to the body of a quadruped : It is wholly covered with 
fcales, and bdow the feales with a fi:in perfe&ly fimiiar to that of 
large fifhes. In September, the beavers collet their provifions of 
bark and of wood. Till the end of winter, they remain in their 
cabins, enjoy the fruits of their labours, and lade the fweets of do- 
medic happinefs. This- is their time of repofe,. and their feafon of 
love. Knowing and loving one another, each couple unite, not by 
chanee, but by tafle and a real feledlion. The females bring forth 
in die end of winter, and generally produce two or three at a time. 
About this period they are left by the males> who retire to the coun- 
tfj to enjoy the pleafures and the fruits of the fpring. They return- 
oecafionally, however, to their cabins; but dwell there no more*. 
The mothers coodoue in the cabins, and- are occupied in nurfing,. 
protefling, and rearing their young, which in a few weeks are in a 
CpnditkMi to fdlow ibeir danss. . The beavers ademble not again dl^ 
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autumn, unlcfs their banks or cabins be injured by inundations j for, 
when accidents of this kind happen, they fuddenly collefk their for- 
ces, and repair the breaches that have been made. 

This account of the fociety and operations of beavers, however 
marvellous it may appear, has been eftabliflied and confirmed by fo 
many credible eye-witnefles, that it is impoflible to doubt of its reality. 

The habitation where moles depofit their young merits a particu- 
lar defcription j becaufe it is conftrufted with peculiar intelligence, 
and becaufe the mole is an animal with which we are well acquaint- 
ed. They begin by raifing the earth, and forming a pretty high 
arch. They leave partitions, or a kind of pillars, at certain diftan- 
ces, beat and prefs the earth, interweave it with the roots of plants, 
and render it fo hard and folid, that the water cannot penetrate the 
vault, on account of its convexity and firmncfs. They then elevate 
a little hillock under the principal arch ; upon the latter they lay 
herbs and leaves for a bed to their young. In this fituation they are 
above the level of the ground, and, of courfe, beyond the reach of 
ordinary inundations. They are, at the fame time, defended from 
the rains by the large vault that covers the internal one, upon the 
convexity of which laft they reft along with their young. This inter- 
nal hillock is pierced on all Tides with Hoping holes, which defcend 
ftiU lower, and ferve as fubterraneous paffages for the mother to go 
in queft of food for herfelf and her offspring. Thcfe by-paths are 
beaten and firm, extend about twelve or fifteen paces, and iflue from 
the principal manfion like rays from a centre. Under the fuperior 
vault we likewife find remains Of tlfe roots gf the meadow faffron, 
which feem to be the firft food given to the young. From this de- 
fcription it appeals, that the mole never comes abroad but at confi- 
derable diftances from her habitation. Moles, like the beavers, pair; 
and fo lively and reciprocal an attachment fubfifts between them, 

that 
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that they feem to difrelilh all other focicty. In their dark abodes 
they enjoy the placid habits of repofe and of folitude, the art of fc- 
curing themfelves from injury, of almoft inftantaneoufly making an 
afylum or habitation, and of procuring a plentiful fubfiftence with- 
out the necellity of going abroad. They fliut up the entrance of 
their retreats, and feldom leave them, unlefs compelled by the ad- 
miflion of water, or when their manfions are demolilhed by art. 

The nidification of Birds has at all times dcfervedly called forth the 
admiration of mankind. In general, the nefts of birds are built with 
an art fo exquifite, that an exadl imitation of them exceeds all the 
powers of human {kill and induftry. Their ftyle of architecture, 
th'e materials they employ, and the fitualions they fele(9:, are as va- 
rious as the different fpecies. Individuals of the fame fpecies, what- 
ever region of the globe they inhabit, collect the fame materials, ar- 
range and conAru<St them in the fame form, and make choice of 
fimilar fituations for erecting their temporary habitations ; for the 
rvefts of birds, thofe of the eagle-kind excepted, after the young have 
come to maturity, are forever abandoned by the parents. 

To deferibe minutely the nefts of birds would be a vain attempt. 
Such deferiptions could not convey an adequate idea of their archi- 
tecture to a perfon who had never feen one of thofe beautiful and 
commodious habitations, which even afloniih and excite the amaze- 
ment of children. 

The different oiders of birds exhibit great variety in the mate- 
rials and ftrudure of their nefts. Thofe of the rapacious tribes 
are in general rude, and compofed of .courfe materials, as dried 
twigs, bents, &c. But they are often lined with fuft fubftances. 
They build in elevated rocks, ruinous and fequeftered caftles and 
towers, and in other folitary retirements. The aiery or neft of the 

eagle 
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eagle is quite flat, and not hollow, like tkofe oUier birds* llie nude 
and female commonly place their neft between two- ro^s, in a 
dry and inacceflible iituation. The fame neft, it is fiud, ierves the 
eagle daring life. The ftrudture is fo coniiderable, and €oin|>oied 
of fueh folid materials, that it may laft many ymrs. Its fonn re- 
fembles that of a floor. Its balls confifts of flicks about five or fix 
feet in length, which are fupported at each end, and thefe are cover- 
ed with feveral layers of rulhes and heath. An eagle*8 neft was 
found in the Peak of Derbyftiire, which Willoughby fieicribes in 
the following manner : * It was made of great flicks, refting one end 

* on the edge of a rock, the other on a birch tree. Upon thefe was 

* a layer of rulhes, and over them a layer of heath, and on the 

* heath rulhes again; upon which lay one young, and an addle ^qgg ; 
‘ and by them a lamb, a hare, and three heath pouts. The neft was 

* about two yards fquare, and had no hollow in it.* But the butcher- 
birds, or flirikes, which are left rapacious than eagles and hawks, 
build their habitations in flirubs and bulhes, and employ mofs, wool, 
and other foft materials. 

The birds belonging to the order of PiVx in the ingenious Mr 
Pennant’s Genera of Birds, are extremely irregular in conftruAing 
their nefts. The common magpies build ^ their nefts in trees, and 
their ftrudure is admirably contrived for affording warmth and 
protedion to the young. The neft is not open at top : It is cover- 
ed, in the moft dexterous manner, with an arch or dome, and a 
fmall opening in the llde of it is left, to give the parents an oppor- 
tunity of palling in and out at their pleafure. To proted their eggs 
and young from the attacks of other animals, the magpies place, 
all round the external furface of their neft, Iharp briars and thorns. 
The long^ tailed thmoule, or ox-eye, builds nearly like the wren, but 
with Hill greater art. With the fame materials as the reft of the 
flrudure, the titmoufe builds an arch over the top of the neft, which 
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refembtee an egg ereded upon one end, and leaves a fmall hole in tlie 
fide for a paflage. Both eggs and young, by this contrivance, are de- 
fended from the injuries of the air, rain, cold, &c. That the young 
may have a foft and warm bed, flie lines the infide of the neft with 
feathers, down, and cobwebs. The fides and roof are compofed of 
mofs and wool interwoven in the aioft curious and artificial manner. 

In treating of inftinik, it was mentioned, that, in warm climates, 
many fmall birds fufpended their nefts on tender twigs of trees, to 
prevent them from being deftroyed by the monkeys. In Europe, 
there are only three birds which build penfile nefts, namely, the 
common oriola, the parus pendutinusy or hang- neft titmoufe ; and 
another penfile neft, belonging to fome unknown bird, was lately 
difeovered by Mr Pennant, near the houfe of Blair in Athole, in the 
north of Scotland. * In a fpruce fir-tree,* Mr Pennant remarks, 

* was a hang-neft of fome unknown bird, fufpended at the four cor- 

* ners to the houghs. It was open at top, an inch and a half dia- 

* meter, and two deep; the fides and bottom thick; the materials 
' mols, worfted, and birch bark, lined with feathers *.* 

Mr Pennant, in his Indian Zoology, gives the following curious 
account of the manner in which the motacilla futoria, or taylor 
bird, builds its neft. ‘ Had providence,’ Mr Pennant remarks, * left 

* the feathered tribes unendowed with any particular inftin^f, the 

* birds of the torrid zone would have built their nefts in the fame 

* unguarded mariner as thofe of Europe ; but there the lefler fpecies, 

* having a certain prefcience of the dangers that furronnd them, and 

* of their own weaknefs, fufpend their nefts at the extreme branches 

* of the trees ; They are confeious of inhabiting a climate replete 
*■ with enemies to theih and their young ; with fnakes that twine up 

S f ‘ the 

• Pennant’s Toor, vol. 1. pag. 104. 3d edit. 
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* the bodies of the trees, and apes that are perpetually in fearch of 

* prey ; but, hcaven-inftruded, they elude the gliding of the one, 
‘ and the activity of the other. — The brute creation are more at 

* enmity with one another than in other climates ; and the birds 

* are obliged to exert an unuAial artifice in placing their little broods 

* out of the reach of an invader. Each aims at the fame end, though 

* by different means ; fome form their penfile nefl in fhape of a 

* purfe, deep and open at top, others with a hole in the fide, and 

* others, fiill more cautious, with an entrance at the very bottom, 

* forming their lodge near the fummit *. But the taylor-bird feems 
‘ to have greater diffidence than any of the others : It will not truft 

* its nefi even to the extremity of a flender twig, but makes one 

* more advance to fafety by fixing it to the leaf itfelf. It picks up 

* a dead leaf, and, furprifing to relate, lews it to the fide of a living 

* one ti its flender bill being its needle, and its thread fome fine 
' fibres, the lining feathers, goflamer, and down. Its eggs are white, 

* the colour of the bird light yellow ; its length three inches ; its 

* weight only three fixteenths of an ounce ; fo that the materials of 

* the nefl, and its own fize, are not likely to draw down a habita- 

* tion that depends on fo flight a tenure 

Birds of the gallinaceous or. poultry kind lay their eggs on the 
ground. Some of them ferape a kind of hole in the earth, and line 
it with a little long grafs or flraw. 


It 


* This inftinA prevails alfo among the birds on the banks of the Gambia, in 
Africa, which abounds with monkefs and ihakes i others, for the fame end, snake 
their neft in holes of the banks that overhang that vaft river» Forchas, vol. 1. pag. 

1576. 

' f A neft of this bird is preferved in the Britilh Mialaeam. 

I Pennant’s Indian Zoologj, pag. 7. 
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It is a fingular, though a well attefted fad, that the cuckow makes 
no neft, and neither hatches nor feeds her own young. * The hedge- 

* fparrow,* fays Mr Willoughby, * is the cuckow ’s nurfe, bm not 
^ the hedge* fparrow only, but alfo ring-doves, larks, finches. 1 

* myfelf, with many others, have feen a wag- tail feeding a young 

* cuckow. The cuckow hcrfelf builds no neft j but having found 

* the neft of fome little bird, ihe either devours or deftroys the eggs 

* ihe there finds, and, in the room thereof, lays one of her own, and 

* fo forfakes it. The filly bird returning, fits on this egg, hatches 

* it, and, with a great deal of care and toil, broods, feeds, and che> 

* rifhes the young cuckow for her own, until it be grown up and 
*' able to fly and fhift for itfelf. Which thing feeins lo ftrange, 

* monftrous, and abfurd, that for my part 1 cannot fufiiciently won* 
der there ihould be fuch an example in Nature } nor could 1 ever 

* have been induced to believe that fuch a thing had been done by 
*■ Nature’s inftind, bad 1 not with mine own eyes feen it. For Na- 
*• ture, in other things, is wont conftantly to oblerve one and the 

* fame law and order, agreeable to the higheft reafon and prudence ; 
which in this cafe is, that the dams make nefts for themfelves, if 

*' need be, fit upon their own eggs, and bring up their own young 

* after they are hatched This ©economy, in the hiftory of the 
cuckow, is not only Angular, but feems to contradidi one of the 
moft univerfal laws eftablifhed among animated beings, and parti- 
cularly among the feathered tribes, namely, the hatching and rear- 
ing of their offspring. Still, however, like the oftrich in very warm 
climates, though the cuckow neither hatches nor feeds her young, 
Ihe places her eggs in fituations where they are both hatched and 
her offspring brought to maturity. Here the ftupidity of the one 
animal makes it a dupe to the rapine and chicane of the other ; for 
the cuckow always deftroys the eggs of the fmall bird befoie ihe 
depofits her own. 

Sf X 

* Willoughby’s Onutholegy, pag. 
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Moft of the pafTerine or fipall tribes build their nefts in hedges, 
ihrubs, or bufiies ; though fome pf them, as the lark and the goat- 
fucker, build upon the ground. The nefts of fmali birds are more 
delicate in their ftruftprc and contrivance than thofe of the larger 
kinds. As the fize of their bodies, and likewife that of their eggs, 
are fmaller, the materials of which their nefts are compofed are ge- 
nerally warmer. Small bodies retain heat a Ihorter time than thofe 
which are large. Hence the eggs of fmali birds require a more 
conftant fupply of heat than thofe of greater dimenftons. Their 
nefts, accordingly, are built proportionally warmer and deeper, and 
they are lined with fofter fubftances. The larger birds, of courfe, 
can leave their eggs for fome time with impunity ; but the fmaller 
kinds fit moft aftiduoufly ; for, when the female is obliged to go 
abroad in queft of food, the neft is always occupied by the male. 
When a neft is hnilhed, nothing can .exceed the dexterity of both 
male and female in concealing it from the oblervation of man, and 
of other deftrudive animals. If it is built in bufhes, the pliant 
btanches are difpofed in fuch a manner as to hide it entirely from 
view. To conceal her retreat, the chaffinch covers the outfide of her 
neft with mofs, which is commonly of the fame colour with the 
bark of the tree on which ffie builds. The common fwallow builds 
its neft on the tops of chimneys ; and the martin attaches hers to 
the corners of windows, or under the eaves of houfes. Both employ 
the fame materials. The neft is built with mud well tempered by 
the bill, and moiftened with water to make it more firmly cohere; 
and the mud or clay is kept fiUl firmer by a mixture of ftraw or 
grafs. Within it is neatly lined with feathers. Willoughby, on the 
authority of Bontius, informs us, * That, on the fea coft of the king- 

* dom of China, a fort of fmali party-coloured birds, of the ihapo 

* of fwallows, at a certain feafon of the year, vlz« their breeding 

* time, come out of the midland country to the rocks ; and from 

* the foam or froth of the fea-water daflting and breaking againft 

* ‘ the 
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‘ llie bottom of the rocks, gather a certain clammy, glutinous mat- 
‘ t«',iperchance the fperm of whales, or other fiihes, of which they 

* build their nefts, wherein they lay their eggs, and hatch their 
‘ young. Thefe nefts the Chinefe pluck from the rocks, and bring 
‘ them in great numbers into the Eaft Indies to fell j which are 

* efteemed by gluttons great delicacies, who, diflblving them in 

* clucken or mutton broth, are very fond of them, preferring them 

* far before oyfters, muihrooms, or other dainty and lickerifli mor- 
*. fcls which moft gratify the palate. — Thefe nefts are of a hemif- 

* pherical figure, of the bignels of a goofe-egg, and of a fubftance 

* refembling ifing-glafs 

Moft of the cloven-footed water-fowls, or waders, lay their eggs 
upon the ground. But. the fpoon-bills and the common heron build 
large nefts in trees, and employ twigs and other coarfe materials ; 
and the ftorks build on churches, or on the tops of houfes. Many 
of the web- footed fowls lay their eggs likewile on the ground, as 
the terns, and fome of the gulls and meiganfers. But ducks pull ' 
thci dowa from their own breafts to afford a warmer and more com- 
fortable bed for their young. The auks, the guillemots, and the 
puffins or couUeimebs, lay their eggs on the naked ihelves of high 
socks. The penguins, for the fame purpofe, dig large and deep 
hoica under ground. 

It is not unworthy of remark, that birds uniformly proportion 
the dioMtnfions of their nefts to the number and fize of the young to 
be produced. Every fpecies lays nearly a determined number of 
eggs. But, if one ^ each day abftraded from the neft, the bird 
continues to lay daily more till her number is completed. Dr Lifter, 
by tbis pra^Bcew^P^fie at fwallow lay no lefs than nineteen eggs. 

The 


* Willoughby ’■ Ornithology, pag. 215. 
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The habitations of InftSit are next to be confidered; Oa tbie 
branch of the fubje^t, we ihall firft give fome examples of abodea 
conftrufted by folitary workers, and next of thofe habitations which 
are executed by afibciated numbers. 

In feveral preceding parts of this work, and particularly in the 
chapter upon Inftind, the reader will find feme inftances of the fkil! 
and induftry exhibited by infects for the convenient lodging and 
protedion of their young. Thefe it is unnecefTary to repeat. We 
£hall therefore proceed to give fome examples of a different kind. 

There are feveral fpecies of bees diftinguifhed by the appellation 
of folitary ^ becaufe they do not aflbciate to carry on any joint ope> 
rations. Of this kind is the mafon^bee^ fo called becaufe it builds a 
habitation compofed of fand and mortar. The nefts of this bee are 
fixed to the wails of houfes, and, when finifhed, have the appear- 
ance of irregular prominences artfing from dirt- or clay accidentally 
thrown againft a wall or ftone by the feet of hpries. Theie promi- 
nencies are not fo remarkable as to attrad attention ; but, when the 
external coat is removed, their ftrudure ie difcovered to be tridy ad- 
mirable. The interior part confifts of an aflemblage of different 
cells, each of which affords a- convenient lodgement to a white 
worm, pretty fimriar to thofe produced by the honey-bee. Here 
they remain till they have undergone all their metamorphofes. In 
conftruding this neft, which is a work of great labour and dexte- 
rity, the female is the fble operator. She receiVea no affilUnce from: 
the male. The manner in which the femide mafon-bees build their 
ttcfis is the mofi curious branch of their hiftory. 

After choofihg a part of a wall* on which fhe is refolved to fix an* 
habitation for her future progeny, Ihe goes in queft of proper ma- 
Icuali. The neft to be confiruded mii& cpafifi of a fpecies of mor- 



3^7 


OF NATURAL HISTORY. 

tar, of which land is the bafis. She knows, like human builders, 
that every kind of fand is not equally proper for making good mor- 
tar. She goes, therefore, to a bed of fand and feleOis, grain by 
grain, the kind which is heft to anfwer her purpofe. With her teeth, 
which are as large and as ftrong as thofe of the honey bee, Ihe ex- 
amines and brings together feveral grains. But fand alone will not 
make mortar. Recourfe mud be had to a cement limiiar to the 
flacked lime employed by mafons. Our bee is unacquainted with 
lime, but Ihe poflefles an equivalent in her own body. From her 
mouth (he throws out a vifcid liquor, with which ihe moidens the 
fird grain pitched upon. To this grain ihe cements a fecond, which 
Ihe moidens in the fame manner, and to the former two ihe attach- 
es a third, and fo on, till ihe has formed a mafs as large as the flxoc 
ufually employed to kill hares. This mafs ihe carries off in her teeth 
to the place flie had chofen for eredling her ned, and makes it the 
foundation of the iird cell. In this manner flie labours inceflantly 
till the whole cells are completed, a work which is generally accom- 
pliihed in five or fix days. All the cells ar« fimilar, and nearly 
equal in dimenfions. Before they are covered, their figure refem- 
bles that of a thimble. She never begins to make a fecond till the 
iird be finifhed. Each cell is about an inch high, and nearly half 
an inch in diameter. But the labour of building is not the only one 
this female bee has to undergo. When a cell has been raifed to one 
half or two thirds of its height, another occupation commences. 
She feems to know the quantity of food that will be neceffary to 
nourifh the young that is to proceed from the egg, from its exclu- 
fion till it ac(}uires its full growth, and pafTes into the chryfalis date. 
The food which is prepared for the fupport of the young worm con- 
fids of the farina or powder of flowers, diluted with honey, which 
forms a kind of pap. Before the cell is entirely finifhed, the mafon- 
bee collefks from the' flowers, and depofits in the cell, a large quan- 
tity of farina, and aftetwards difgorges upon it as much honey as 
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dilsilca it| ^and forms < it 'into a kind of paftc^i ^or fynip; ;> When tht* 
operaHoa is performed, &e completes her cell, ahd^ sifter depoTiting 
an egg in it, covers the mouth of it with the Came mortar flte ufes 
in building her neft. The egg is now ineiofed <00 all Tides in a wall- 
ed habitation hermetically fealed. A' fmall quaestity of air, however, 
gets admiftioQ to the. worm, otherwife it could not exift. Reaumur 
difcovered that air a&ualiy penetrated through this feemingly coo- 
pai£l mafon'work. 

As foon as the ftrftcell is completed, the mafon-bee lays the foun- 
dation of another. In the fame neft die often eonftruSs feven or 
eight cells, a.nd fometimes only three or four. She places them near 
each other, but not in any regular order. > This induftriou^ animal, 
after all her cells are conftruded, filled wkhifurovifions, and fealed^ 
covers the whole wids an envelope of fhe laine 'iniortarv which, when 
dry, is as hard as a ftone. The neft now is oommonty of an oblong 
or roundifli figure, and the external cover la compofed c( dbarfer 
land than that! of the cells. As the nefts are almeft as; durable as 
the walls on which they are placed, they are often, in the foUowing 
feafoD, occupied and repaired by a ftrai^er bee. Though indoicd 
with two hard walls, when the fiy emerges from the chryfalis date, 
it firft gnaws with its teeth a paflfage through the wall that fealed up 
the mouth of its cell, afterwards, with, the faiuc iaftruments, it pierces 
the dill dronger and more compa^ cover which inveds the whole 
ned ; at lad it eiibapes into the qpen air, and, if a female, in a ihort 
time, condruds a ned idf foe fame kind with that which the mother 
bad made. To all thefo; fads, Du Hamel, Ueaumur, and many 
other naturalids of credit and Mputatsmi, . have been repeatedly eye^ 
witneffes^ 

From the hardnefs of the materials wifo which foe mafoa-hce 
eondruds her ned, from the tndudry and dezcerity die employs to 
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prote^ her progeny from enemies of every kind, one (hould natu- 
rally imagine that the young worms were in perfeA fafety, and that 
their caille was impregnable. But, notwithftanding all thefe favou- 
rable precautions, the young of the mafon-bee are often devoured 
by the inftinitive dexterity of certain fpecies of four-winged infed'ls, 
diftinguiflied by the name of ichneumon flies. Thefe flies*, when the 
mafon-bee has nearly completed a cell, and filled it with provifions, 
depofit their own eggs in her cell. After the eggs of the ichneu- 
mon flies are hatched, their worms devour not only the provifions 
laid up by the mafon-bee, but even her progeny whom Ihe had la- 
boured fo hard, and with fo much art and ingenuity, to protect. 
But the mafon-bee has an enemy ftill more formidable. A certain 
fly employs the fame ftratagem of infinuating an egg into one of 
her cells before it is completed. From this egg proceeds a ftrong 
and rapacious worm, armed with prodigious fangs. The devafla- 
tibns of this worm are not confined to one cell. He often pierces 
through each cell in the neft, and fucceflively devours both the 
mafon-worms, and the provifions fo anxioufly laid up for their fup- 
port by the mother. This ftranger worm is afterwards transformed 
into a fine beetle, who is enabled to pierce the nefl, and to make 
his efcape. 

The operations of another fpecies of folitary bees, called •wood- 
piercers^ merit attention. Thefe bees are larger than the queens of 
the honey-bee. Their bodies are fmooth, except the fidcs, which 
are covered with hair. In the fpring, they frequent gardens, and 
fearch for rotten, or at leaft dead wood, in order to make an habi- 
tation for their young. When a female of this fpecies, for flie re- 
ceives no afliflance from the male, has feleded a piece of wood, or 
a decayed tree, (he commences her labour by making a hole in it, 
which is generally dire^ed toward the axis of the tree. When flie 
has advanced about half an inch, ihe alters the dire^ion of the hole, 
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and condors it nearly parallel to the axis of the wood* The Uze 
of her body requires that this hole £hould have a confiderable dia- 
meter. It is often fo large as to admit the finger of a man, and it 
Sometimes extends from twelve to fifteen inches in length. If the 
thicknefs of the wood permits, ihe makes three or four of thefe long 
holes in its interior part. M. de Reaumur found three o£ thefe 
ralicl holes in an old efpalier poft. Their diameters exceeded half 
an inch. This labour, for a Tingle bee, is prodigious ; but, in exe- 
cuting it, Ihe confumes weeks, and even months. 

Around the foot of a poft or piece of wood where one of thefe 
bees are working. Utile heaps of timber-duft are always found lying 
on the ground. Thefe heaps daily increafe in magnitude, and the 
particles of duft are as large as thofe produced by a hand'faw. The 
two teeth with which the animal is provided are the only inftru- 
ments fhe employs in making fuch confiderable perforations. Each 
tooth confifts of a folid piece of IheU, which in fhape refembles an 
auger. It is convex above, concave below, and terminates in a fharp 
but ftrong point. 

Thefe long boles are defigned for lodgings to the worms that are 
to proceed from the eggs which the bee is foon to depofit in them. 
But, after the holes are finiftied, her labour is by no means at an 
end. The eggs muft not be mingled, or piled above each other. 
Every feparate worm muft have a diftin^ appartment, without any 
communication with the others. Each long hole or tube, according- 
ly, is only the outer walls of a houfe which is to confift of many 
chambers ranged one above another. A hole of about twelve inches 
in length fhe divides into ten or twelve Separate appartments, each of 
which is about an inch high. The roof of the loweft room is the 
floor of the fecond, and fo on to the uppermoft. Each floor is about 
the thickners of a French crown. The floors or divifions are com- 
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|K>&d of particles of wood cemented together l>y a glutinom fub- 
Ranee from the animafs mouth, in making a floor, fhc commen- 
ces with gluing an annular {^ate of wood-dud round the internal 
circumference of the cavity. To this plate (he attaches a fecond, to 
the fecond a third, and to the third a fourth, till the whole floor is 
completed. The undermoft cell requires only a roof, and this roof 
is a floor to the fecond, 8cc. 

We have hitherto deferibed the wonderful afliduity of this animal 
in conftruding her cells. But this operation, though great, and 
fcemingly fuperior to the powers of a creature fo fma!!, is not her 
only labour. Before roofing in the firll cell, flie fills it with a pafic' 
or pap, compofed of the farina of flowers moHlcned with honey. 
The qnairtity of pafte is equal to the dimenfions of the cell, which 
is about an fnch high, and half an inch in diameter. Into this pafte, 
which is to nonrifh the future worm, (he depofits an egg. Immedi- 
ately after this operation, flic begins to form a roof, which not only 
inclofes the firft cell, but fcrves as a floor to the fecond. The fecond 
cdl flic Hkewife fills with pafte, depofits an egg, and then covers 
the whole with another roof. In this manner flic proceeds, till flie 
has divided the whole tube into feparate cells. A Angle tube fre- 
qtiently contains from ten to a dozen of thefc cells. When the cells 
arc all inclofed, the bufineft of this laborious bee is finilhed, and (he 
lakes no more charge of her fnture progeny. The attention and 
folidtude beftowed by many other animals, in rearing their young, 
ate exerted after birth. But, in the wood-piercing bee, as well as 
in many other infeSs, this inftimftive attachment is reverfed. AH 
her labours and all her cares are exerted before (he either fees her 
offspring, or knows that they are to exift. But, after the deferip- 
fion that has been given of her amazing operations, flie will not be 
cotrfidered as an unnatural mother. With aftonifliing induftry and 
perfeverance, (he not only furniflies her young with fafe and con- 
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venient lodgings, but lays up for them ftores of provifions fufficieot 
to fupport them till their final metamorphofis into flies, when the 
new females perform the fame almofl incredible operations for the 
"profedion and fuftenance of their own offspring. When the young 
worm is hatched, it has fcarcely fufficient fpace to turn itfelf in the 
cell, which is almoft entirely filled with the pappy fubftance for- 
merly mentioned. But, as this fubftance is gradually devoured by 
the worm, the fpace in the cell neceflarily enlarges in proportion to 
the growth and magnitude of the animal. 

We are informed by M. dc Reaumur that M. Pitot furniflxed 
him with a piece of wood, not exceeding an inch and a half in dia- 
meter, which contained the cells of a wood-piercing bee. He cut 
off as much of the wood as was fuflicient to expofe two of the cells 
to view, in each of which was a worm. The aperture he had made, 
to prevent the injuries of the air, he clofed, by pafting on it a bit of 
glafe. The cells were then almoft entirely filled with pafte. The 
two worms were exceedingly fmall, and, of courfe, occupied but 
little fpace between the walls of the cells and the mafs of pafte. As 
the animals increafed in fize, the pafte daily diminifhed. He began 
to obferve them on the izth day of June and, on the ayth of the 
fame month, the pafte in each cell was nearly confumed, and the 
worm, folded in two, occupied the greater part of its habitation. 
On the 2d of July, the prOvifions of both worms were entirely ex- 
haufted ; and, belide the worms themfelves, there remained in the 
cells only a few fmall, black, oblong grains of excrement. The five 
or fix following days they fafted, which feemed to be a neceflary 
abftinence, during which they were greatly agitated. They often 
bended their bodies, and elevated and depreffed their heads. Thefe 
movements were preparatory to the great change the animals were 
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about to undergo. Between the 7th and 8th of the fame month, 
they threw oflF their fkins, and were metamorphofed into nymphs-, 
On the 30th of July, thefe nymphs were transformed into flies fimi- 
lar to their parents. In a range of cells, the worms ai^ of diflerent 
ages, and, of courfe, of diflerent flzes. Thofe in the lower cells are 
older than thofe in the fuperior ; becaufe, after the bee has filled 
with pafte and enclofed its firft cell, a confiderable time is requifite 
to collet provifions, and to form partitions for every fucceflive and 
fuperior cell. The former, therefore, muft be transformed into 
nymphs and flies before the latter. Thefe circumflances are appa- 
rently forefeen by the common mother for, if the undermoft worm, 
which is oldefl, and foonefl transformed* were to force its way up- 
ward, which it could eafily do, it would not only difturb, but infal* 
libly deftroy all thofe lodged in the fuperior cells. But Nature has 
wifely prevented this devaftation ; for the head of the nymph, and 
confequently of the fly, is always placed in a downward diredtion. 
Its firft inftindlive movements muft, therefore, be in the fame direc- 
tion. That the young flies may efeape from their refpedlive cells, 
the mother digs a hole at the bottom of the long tube, which makes 
a communication with the undermoft cell and the open air. Some- 
times a fimilar paflage is made near the middle of the tube. By this 
contrivance, as all the flies inftindiively endeavour to cut their way 
downward, they find an cafy and convenient paflage ; for they have 
only to pierce the floor of their cells, which iliey readily perfotm 
with their teeth. 

Another fmall fpecies of folitary bees dig holes in the earth to 
make a convenient habitation for their young. Their nefts are 
compofed of cylindrical cells fixed to one another, and each of them, 
in figure, refentbles a thimble. Their bottom, of courfe, is convex 
and rounded. The bottom of the fecond is inferted into the entry 
©f the firft j and the entry of the fecond receives the bottom of the 
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third. They are not all of the fame length. Some of them ate 
hve lines long, others onl}r four, and their diameters feldom eirceed 
two lines. Sometimes only two of thefe cells are joined together ; 
and, at oth^ times, w^e find three or four, which form a kind of 
cylinder. This cylinder is compofed of alternate bands of two dif- 
ferent colours; Thofe of the narroweft, at the jundure of two cells, 
are while, and Ihofe of the broadell are of a reddilh brown. Hie 
cells confifi of a number of fine membranes, formed of a glutinous 
and tranfparent fubftance from the animal’s month. Each cell our 
bee fills with the farina of flowers dilutM with honey, and In this 
pafte flie depofits an egg. She then covers the cell, by gluing to ks 
mouth a fine cellular fubftaoce taken from the leaves of fome plant; 
and in this manner flte proceeds till her cylindrical neft is completed. 
The worms which are hatched from the eggs feed t^on the pafle, 
fo carefully laid up for them by the mother, till they are transformed 
into flies fimilar to their parents. 

Among wafps, as well as bees, there are folitary fpecies, which 
carry on no joint operations. Thefe folitary vrafps are not Icfs in- 
genious in conftrudling proper halntations for their young, nor left 
provident in laying up for them a ftore of nourishment fufficient to 
fupport them till they are transformed into flies, or have become 
perfea animals But, to give a detailed defcriptlon of their ope- 
rations would lead us into a prcilticity of which the plan of our wOrk 
does not admit. 

On this fubjedi, however, it cannot efcape ohfervation, tbit all the 
fagacity and laborious induftry exerted in the 'various inftances of 
animal ardhitednre above defcribed, have one onkbrm tendency. 
They are all deligned for the multiplication, protei^oft, and tiou- 
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rlihtaent of offepriog. ^ut many of them are To artful* aQ4 require 
fuch perfevering labour, that the human mind i$ bewildered when it 
attempts to account for them. If we attend to the operations of qua- 
drupeds, of birds, and of infefte, mod of them, like pregnant woinen, 
feem to know, from their own feelings, and forefight, not only their 
prefent condition, but what futurity is to produce. To folve this 
problem, recourfe has been had by Dcs Cartes, by Buffon, and by 
other philofophers, to conformation of body and mechanical impulfe. 
Their reafonings, however, though often ingenious, involve the fub- 
jedl in tenfold obfcurity. We can hardly fuppofe that the animals 
actually forefee what is to happen, becaufe, at 6rd, they have not 
had even the aid of experience ; and, particularly in fome of the in- 
fedt tribes, the parents are dead before their young are produced. 
Pure inftinfks of this kind, therefore,, mud be referred to another 
fource. In a chain of reafoning concerning the operations of Na- 
ture, fuch is the conditution of our minds, that we are under the 
neceflity of reforting to an ultimate caufe. What that caufe is, it is 
the highed prefumpdon in man to pretend to define. But, though 
we mud forever remain ignorant of the caufe, we are enabled to 
trace, and even to underdand, partially, fome of the efie^s j and, 
from thefc effefls, we perceive the mod confummate wifdom, the 
mod elegant and perfe<St contrivances to aceomplidi the multifarious 
and wonderful intentions of Nature. In contemplating the opera- 
tions of animals, from man down to the feemingly mod contemp- 
tible infe^, we are neceffarily compelled to refer them to pure in- 
din^ls, or original qualities of mind, variegated by Nature according 
as the necedities, prefervation, and continuation of the different fpe- 
cies require. Let any man try to proceed a dep farther, and, how- 
ever he may deceive himfelf, and flatter his own vanity, he mud 
find, at lad, that he is clouded in obfcurity, and that men who have 
ft more correft and unprejudifed mode of thinking will brand him 
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with abfurdity, and of ading in dired opppfition to the conftitution 
and frame of the human mind. 

I {hall now give fome examples of the operations of aflbciating 
infeds, who conftrud habitations by exerting a common and a mu- 
tual labour. 

The (kill and dexterity of the honey-bees^ difplayed in the con- 
ftrudion of their combs or nefts, have at all times called forth the 
admiration of mankind. They are compofed of cells regularly ap- 
plied to each others fides. Thefe cells are uniform hexagons or fix- 
fided figures. In a bee-hive, every part is arranged with fuch fym- 
mctry, and fo finely finifhed, that, if limited to the fame materials, 
the moft expert workman would find himfelf unqualified to conftrud 
a fimilar habitation, or rather a fimilar city. 

Moft Natural Hiftorians have celebrated bees for their wifdom, 
for the perfedion and harmony of their republican government, 
and for their perfevering induftry and wonderful oeconomy. All 
thefe fplendid talents, however, the late ingenious Count de Buffon 
has endeavoured to pcrfuade us, are only refults of pure mechanifm. 
But this is not the proper place to enter into a difcuflion of this 
point. It will fall more naturally to be treated of when we come 
to defcribe the focieties eftablifhed among different gregarious ani- 
mals. We (hall therefore, at prefent, confine ourfelves chiefly to 
the mode in which bees conftrud their habitations. 

In the formation of their combs, bees feem to refolve a problem 
which would not be a little puzzling to fome geometers, namely, 
A quantity of wax being given, to make of it equal and fimilar 
cells of a determined capacity, but of the largeft fize in proportion 
to tlie quantity of matter employed, and difpofed in fuch a manner 
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as <0 occupy in the hive the lead poilible fpace. Every part of this 
problem is completely executed by the bees. By applying hexago- 
nal cells to each other’s Hdes, no vo^l fpaces are left between them ; 
and, though the fame end might be accompliflied by other figures, 
yet they would neceflarily require a greater quantity of wax, Be- 
iides, hexagonal cells are better fitted to receive the cylindrical bodies 
of thefe infects. A comb confids of two drata of cells applied to 
each other’s ends. This arrangement both faves room in the hive, 
and gives a double entry into the cells of which the comb is com- 
pofed. As a farther faving of wax, and preventing void fpaces, the 
bafes of the cells in one dratum of a comb ferve for bafes to the op- 
pofite dratum. In a word, the more minutely the condrudion of 
thefe cells are examined, the more will the admiration of the obfer- 
ver be excited. The walls of the cells are fo extremely thig, that 
their mouths would be in danger of differing by the frequent enter- 
ing and iffuing of the bees. To prevent this difader, they make a 
kind of ring round the margin of each cell, and this ring is three or 
four times thicker than the walls. 

It is difficult to perceive, even with the affidance of glafs' hives, 
the manner in which bees operate when condrufting their cells. 
They are fo eager to afford mutual affidance, and, for this purpofe, 
fo many of them crowd together, and are perpetually fucceeding 
^each other, that their individual operations can feldOm be didindly 
obferved. It has, however, been plainly difeovered, that their two 
teeth are the only indruments they employ in modelling and polifh- 
ing the wax. With a little patience and attention, we perceive cells 
jud begun : We likewife remark the quicknefs with which a bee 
moves its teeth againd a fmall portion of the cell. This portion 
the animal, by repeated drokes oq each fide, fmooths^ renders corn- 
pa^, and reduces to a proper thiunefs of confidence. While fome 
of the hive are lengthening their hexagonal tubes, others are laying 
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the foundations of new ones. In certain circumftances, when ex- 
tremely hurried, they do not complete their new cells, but leave 
them imperfed till they have^begun a number fufficient for their 
prefent exigencies. When a bee puts its head a Ihtle way into a 
cell, we eafily perceive it fcraping the wall# with the points of its 
teeth, in order to detach fuch ufelefs and irregular fragments as may 
have been left in the work. Of thefe fragments the bee forms a 
ball about the (ize of a pin-head, comes out of the cell, and carries 
this wax to another part of the work where it is needed. It no 

fooner leaves the cell than it is fucceeded by another bee, which 

* . 
performs the fame office, and in this manner the work is fucceffively 

carried on till the cell is completely polilhed. 

Th%cell8 of bees are deligned for di£Ferent purpofes. Some of 
them are employed for the accumulation and prefervation of honey. 
In others, the female depoAts her eggs, and from thefe eggs worms 
are hatched, which remain in the cells till their final transformation 
into flies. The drones or males are lai^er than the common or 
working bees; and the queen, or mother of the hive, is much larger 
than either. A cell deftined for the lodgement of a male or female 
worm mud, therefore, be confiderably larger than the cells of the 
finaller working bees. The number of cells deftined for the recep- 
tion of the working bees far exceeds thofe in which the males are 
lodged. The honey- cells are always made deeper and more capa- 
cious than the others. When the honey colle&ed is fo abundant 
that the vefiels cannot contain it, the bees lengthen, and of courfe 
deepen the honey-cells. 

Their mode of working, and the difpofitton and divifion of theio 
labour^ when <.put into an empty, hive, do much honour to the la<- 
gacity of bees. They immediately begin to lay the foundations of 
their combs, which, they execute with (urprifing quickneit and alx- 
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crity. Soon after they begin to conftrufii one corob, they divide 
into two or three coropanies, each of which, in different parts of the 
hive, is occupied with the fame Operations. By this divifion of 
labour, a greater number of bees have an opportunity of being em- 
ployed at the fame timep and, confequently, the common work is 
fooner finifhed. The combs are generally arranged in a diredlion 
parallel to each other. An interval or ftrect between the combs is 
always left, that the bees may have a free paflage, and an eafy com- 
munication with the different combs in the hive. Thefe ftreets are 
juft wide enough to allow two bees to pafs one another. Befide 
thefe parallel ftreets, to fliorten their journey when working, they 
leave feveral round crofs paffages, which are always covered. 

Hitherto we have chiefly taken notice of the manner in which 
bees conftrud and poliftr their cells, without treating of the mate- 
rials they employ. We have not marked the difference between the 
cilide matter colle&ed from flowers and the true wax. Every body 
knows that bees carry |nto their hives, by means of their hind 
thighs, great quantities of the farina or duft of flowers. After many 
experiments made by Reaumur, with a view to difeover whether 
this duft contained real wax, he was obliged to acknowledge, that 
be could never find that wax formed any part of its compofuion. 
He at length diicovered, that wax was not a fubftance produced by 
the mixture of farina with any glutinous fubftance, nor by tritura- 
tion, or any mechanical operation. By long and attentive obferva- 
tion, he found that the bees adually eat the farina which they fo 
induftriobfly colledl ; and that this farina, by an animal procefs, is 
converted into wax. This digeftive procefs, which is neceftary to 
the formation of wax, is carried on in the fecond, ftomacb, and per- 
haps in the inteftines of bees. After knowing the place where this 
operation isperfdfmed, chymifts will probably allow, that it is equal- 
ly diflkoU to make real Wax with the farina of flowers, as to make 
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chyle with animal or vegetable fubftances, a work which is dirinly 
executed by our own ftomach and iiiteftines, and by thofe of other 
animals. Reaumur likewife difeovered, that all the cells in a hive 
were not deftined for the reception of honey, and for depofiting the 
eggs of the female, but that fome of them •ere employed as recep- 
tacles for the farina of flowers, a fpecies of food that bees find ne- 
c^fiary for the formation of wax, which is the great bafis and raw 
material of all their curious operations. When a bee comes to the 
hive with its thighs filled with farina, it is often met near the en- 
trance by fome of its companions, who firft take off the load, and 
then devour the provffions fo kindly brought t6 them. But, when 
none of the bees employed in the hive are hungry for this fpecies 
of food, the carriers of the facina depofit their loads in cells prepared 
for that ptirpofe. To thefe cells the bees refort, when the weather 
is fo bad that they cannot venture to go to the fields in queft of frefli 
provifions. The carrying bees, however, commonly enter the hive 
loaded with farina. They walk along the combs beating and ma- 
king a noife with their wings. By thefe jpovements they feem to 
announce their arrival to their companions. No fooner has a load- 
ed bee made thefe movements, than three or four of thofe within 
leave their work, come up to it, and firft take oflf ita load, and then 
eat the materials it has brought. As a farther evidence that the 
bees adually eat the farina of flowers^ when the ftomach and intef- 
tines are laid open, they are often found to be filled with this duft, 
the grains of which, when examined by the microfeope, have the 
exa£t figure, colour, and confiftcnce of farina, taken from the an- 
therae of particular flowers^ After the farina is digefted^ and con- 
verted into wax-, the bees poflefs the power of bringing it from 
their ftomachs to their mouths. The inftrument they employ in 
fornilhing materials for conftru£ring their waxen ceils. is ^eir tongue^ 
This tongue is fituated below the two teeth or fangs. When at 
work, the tongue may be feen by the afliftanceof a lenaMtd a-.glafs- 
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liive. It U then in perpetual motion, and its motions are extremely 
rapid. Its figure continually varies. Sometimes it is more fharp, 
at others it is flatter, and fometimes it h more or lefs concave, and 
partly covered with a moift pafte or wax. By the different move- 
ments of its tongue the bee continues to fupply frelh wax to the 
two teeth, which are employed in raifing and falhioning the wails 
of its cell, till they have acquired a fuflicient height. As foon as the 
moifl pafla> or wax dries, which it docs almoft inflantaneoufly, 'it 
then alTumes all the appearances and qualities of common wax. 
There is a ftill ftronger proof that waXj^s the refult of an animal 
procefs. When bats are removed into a new hive, and clofely con- 
fined from the morning to the evening, if the hive chances to plcafe 
them, in the courfe of this day feveral waxen cells will be formed, 
without the poflibiiity of a Tingle bee’s having had accefs to the 
fields. Befides, the rude materials, or the farina of plants, carried 
into the hive, are of various colours. The farina of Tome plants em- 
ployed by the bees is whitifti; in others it is of a fine yellow colour; . 
in others it is almoft entirely red ; and in others it is green. The 
combs conflru£ted with thefe differently coloured materials are, how- 
ever, uniformly of the fame colour. Every comb, efpecially when 
k is newly made, is of a pure white colour, which is more or lefs 
tarniflied by age, the operation of the air, or by other accidental cir- 
eumftances. To bleach wax, therefore, requires only the art of ex- 
trading fuch foreign bodies as may have infinuated themfelves into 
itt fubflance and changed its original colour* 

Bees, from the nature of their conllitution, require a warm habi- 
tation. They are likewife extremely folicitouft to prevent infeds of 
any kind from getting admittance into their hives. To accompli^ 
both thclPSpurpofes, when they uke pofleflion of a new hive, they 
carefully examine every part of it, and, if they difeover any final I 
boles or chinks, they immediately pafle them firmly up with a refi- 
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nous'ittbftance which differs confiderably from wax. This fubftanee 
was not unknown to the ancients. Pliny mentions it under the name 
of propolis ^ or bee-glue. Bees ufe the propolis for rendering their 
hives more clofe and perfed, in prefarence to wax, becaufe the for- 
mer is more durable, and more powerfully refifts the viciifitudes of 
weather than the latter. This glue is not, like wax, procured by an 
animal proccfs. The bees colledi it from different trees, ,a8 the pop- 
lars, the birches, and the willows. It is a complete produdrion of 
Nature, and requires no addition or manufadure from the animals 
by which it is employed. ^After a bee has procured a quantity fuffi- 
cie'nt to fill the cavities in its two hind thighs, inrepairs to the hive. 
Two of its companions inftantly draw out the propolis, and apply it 
to fill up fuch chinks, holes, or other deficiencies, as they find in 
their habitation. But this is not the only ufe to which bees apply 
the propolis. They are extremely folicitous to remove fuch infedls 
or foreign bodies as happen to get admiffion into the hive. When 
fo light as not to exceed their powers, they firft kill the infed with 
their flings, and then drag it out with their teeth. But it fometimes 
happens that an ilUfated fnail creeps into the hive. It is no fooner 
perceived than it is attacked on all fides and flung to death. But 
how are the bees to carry out a burden of fuch weight ? This labour 
they know would be in vain. They are perhaps apprehenfive that 
a body fo large would diffufe, in the courfe of its putrefa^ion, a 
difagreeable or noxious odour through the hive. To prevent fuch 
hurtful confequences, immediately after the antmars death, they 
embalm it, by covering every part of its body with propolis, through 
which no efiSuvia can efcape. When a fnail with a fhell gets en- 
trance, to difpofe of it gives much lefs trouble and expence to the 
bees. As foon as this kind of fnail receives the ffrfl wo^M from a 
fling, it naturally retires within its (hell. In this cafe, til bees, in^ 
(lead of pafting it all over with propolis, content themfelvM with 
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gluiog i^l round the margin of the ihelJ, which is fufficient to ren- 
der the animal forever immoveably fixed. 

But propolis, and the materials for making wax, are not the only 
fubftances thefe induftrious animals have to colledl. As formerly 
remarked, befide the whole winter, there are many days in fummer 
in which the bees are prevented by the weather from going abroad' 
in queft of provHions. They are, therefore, under the neceflity of 
colleding, and araafling in cells deftined for that purpofe, large 
quantities of honey. This fweet and ballamic liquor they extradt^ 
by means of their p4;obolcis or trunk, from the nedariferous glands 
of flowers. The trunk of a bee is a kind of rough cartilaginous 
tongue. After colleding a few fmall drops of honey, the animal 
with its probofcis conveys them to its mouth and fwallows them. 
From the oefophagus or gullet, it pafies into the firfl llomach, which 
is more or lefs fwelled in proportion to the quantity of 'honey it 
contains. When empty, it has the appearance of a fine white thread : 
But, when filled with honey, it aflumes the figure of an oblong 
bladder, the membrane of which is fo thin and tranfpareot, that it 
allows the colour of the liquor it contains to be diflindly feen. This 
bladder is well known to children who live in the country. They 
cruelly amufe themfelves with catching bees, and tearing them afun- 
der, in order to fuck the honey. A Angle flower furnilhes but a 
linall quantity of honey. The bees are, therefore, obliged to fly 
from one flower to another till they fill their firft ftomachs. When 
they have accompliflied this purpofe, they return di redly, to the hive, 
and dii^rge in a cell the whole honey they have colleded. It not 
unfrequently happens, however, that, when on its way to the hive, 
it is accofted by a hungry companion, How the one can commu- 
nicate its ndiieflity to the other, it is perhaps impoffible to difcover. 
Rut the fad is certain, that, when two bees meet in this fituation,. 
diey mutually flop, and the one whofe ftomach is full of honey ex- 
tends 
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opem k$ 

tbdt Itice ruminatiiig amin^is, fonroet^up the hoaey cavkjf 

favtigry bee kaotpts how to take advantage f4 tbM^holjptcab] 
invitation. With the point of its tntnk ^i. fucks .the hpnef frpm <h 
other’s mouth. When not topped on the rpad, the bee proceeds tc 
the hive, and in the fame manner offers its honejr to thofe who art 
at work, as if it meant to prevent the neceflity of quitting their la* 
hour in order to go in queft of food, in bad weather, the bees feet 
upon the hooey laid up in open cells ; but they never touch theic 
refervoirs when their companions are enabled to fupply them witt 
frefli honey from the fields. But the mouths. of thofe cells which 
are deftined for preferving honey during winter, they always cover 
with a lid or thin plate of wax. 

Though not fiddly conneded with the piefent fubjed, we can- 
not refrain from giving fome account of the ingenious Mr Debraw’s 
dtfeoveries concerning the fex of bees, and the manner in which 
their ^ecies is multiplied *. It was almoft univerially believed, 
both by ancients and moderns, that bees, like other animals, propa- 
gated by aq adual intercourfc of the male and female, though it 
never cQuld be perceived by the mofi attentive obfervers. Pliny re- 
marks, that npittm coitus vtjut ejl nunquam ; and even the indefati- 
gable Reaumur^ notwithftanding the many minute reiearches and 
experiments he made concerning every part of the oeconomy of 
bees, and though he reprefents the mother, or queen-bee, as a per- 
fed Meflalina, cjgald never deted an adual intercourfe. From this 
fingular circumfiance, Maraldi, in his obfervations upon bees f, con- 
Jedured that the eggs of bees, like thofe of fifiies, were impregnated 
after they were d^ofited in the cells by the mother. was fiu:- 
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Siereotifirmed in this opimon, bf uniformly obferying that a whitilh 
liquid fubftance forrounded each egg which turned out to be fertile ; 
but that thofe eggs round which no fuch fubfiance was to be found 
were always barren. The working bees, or thofe which ^lle£l; from 
flowers the materials of wax, have generally been confidered as be- 
longing to neither fex. But Mr Schirach, a German Naturalift, in 
his Hiftory of the ^een of the Bees^ maintains, that all the com- 
mon bees arc females in a difguifed or barren ftate ; that the organs 
which diflinguifli the fex, and particularly the ovaria, are either 
obliterated, or, on account of their minutenefs, have not hitherto 
been difcovercd ; that, in the early period of its cxiftence, every one 
of thefe bees is capable of becoming a queen-bee, if the community 
choofe to nurfe it in a certain manner, and to raife it to that diflin- 
guifhed rank ; and that the queen- bee lays only two kinds of eggs, 
namely, thofe that are to produce drones or males, and thofe from 
which the working bees are to proceed. 

The conjedlure of Maraldi concerning the impregnation of the 
eggs alter they are depoflted in the cells, as well as the obfervations 
of Mr Schirach concerning the fex of the working bees, have been 
completely verified by the experiments of Mr Debraw. Both Ma- 
raldi and Reaumur had long ago difcovercd,‘that, in every hive, be- 
fide the large drones, there are males or drones as fmall as the work- 
ing bees. By means of glafs-hives, Mr Debraw obferved, that the 
queen-bee begins to depofit her eggs in the cells on the fourth or 
fifth day after the bees begin to work. On the'firft or fecond day 
after the eggi are placed in the cells, he perceived feveral bees fink- 
ing the pofterior parts of their bodies into each cell, where they con- 
tinued but a Ihort time. Alter they had retired, he faw plainly with 
the naked eye a fmall quantity of whitifli liquor left in the bottom 
of each cell that contained an egg. Next day he found that this 
liquor waa abforbed into the egg» which, on the fourth day, is 
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hatched. When the worms efcape from the eggs, they are fed for 
eight or ten days with honey by the working bees. After that pe- 
riod they ihut up the mouths of the cells, where the worms conti- 
nue inclofed for ten days more, during which time they undergo 
tlieir different transformations. 

* I immerfed,’ fays Mr Debraw, * all the bees in water ; and, 

* when they appeared to be in a fenfelefs ftate, I gently prefTed every 

* one of them between my fingers, in order to diftinguilh thofe 
‘ armed with ffings from thofe that had none, which laft I might 

* fufpedl to be males. Of thefe I found fixty-feven, exactly of the 

* fize of common bees, yielding a little whitiflx liquor on being pref- 

* fed between the fingers. I killed every one, and replaced the 

* fwarm in a glafs-hive, where they immediately applied again to 

* the work of making cells j and, on the fourth or fifth day, very 

* early in the morning, I had the pleafure to fee^he queen- bee de- 

* pofiting her eggs in thofe cells, which flie did by placing the po- 
‘ ftcrior part of her body in each of them. I continued to watch 

* moft part of the enfuing days, but could difcover nothing of what 

* I had feen before. The eggs, after the fourth day, inftead of 

* changing in the manner of caterpillars, were found in the fame 

* ftate they were in th#firft day.' The next day about noon, the 
whole fwarm forfook the hive, pr^bly becaufe the animals per- 
ceived, that, without the afliftance of males, they were unqualified 
to multiply their fpecies. ^ To fhow the neceffity of the eggs being 
fecundated by the male influence,. Mr Debraw relates an experiment, 
ftill more decifive. 

‘ I took,’ fays he, ‘ the brood-comb^ which, as I obferved before^ 

* had not been impregnated ; I divided it into two parts ; one I 

* placed under a glafs-bcll. No. i. with honey-comb for the bees 

* food ; I took care to leave a queen, but no drones, among the comr 
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* mon beee I confined in it. The other piece of brood-comb I placed 
‘ under another glafs-bell. No. 2. with a few drones, a queen, and 

* a number of common bees proportioned to the fize of the glafs. 

* The refult was, that, in the glafs No. i. no impregnation happen- 

* ed ; the eggs remained in the fame ftate they were in when put in- 

* to the glafs ; and, upon giving the bees their liberty on the feventh 

* day, they all flew away, as was found to be the cafe in the former 
‘ experiment ; Whereas, in the glafs No. 2. I faw, the very day af- 

* ter the bees had been put under it, the impregnation of the eggs 
‘ by the drones in every cell containing eggs ; the bees did not leave 

* their hive on receiving their liberty j and, in the courfe of twenty 

* days, every egg underwent all the above mentioned neceflary 
‘ changes, and formed a pretty numerous young colony, in which I 

* was not a little ftartled to find two queens.' 

« 

The appearance of a new queen in a hive where there was no 
large or royal cell, made Mr Debraw conjedure that the bees are 
capable, by fome particular means^ of transforming a common fub- 
jed into a queen. To afcertain the truth of this conjedure, he pro- 
vided himfelf with four glafs-hives, into each of which he put a piece 
of brood-comb taken from an old hive. Thefe pieces of brood- 
comb contained eggs, worms, and nymphs. In each hive he con- 
fined a fufiicient number of common bees, and fome drones or males, 
but took care that there ihould be no queen. 

* The bees,’ Mr Debraw remarks, ‘ finding themfelves without a 
' queen, made a flrange buzzing noife, which lafled near two days, 

* at the end of which they fettled, and betook themfelves to work. 

* On the fourth day, I perceived in each hive the beginning of a 
‘ royal cell, a certain indication that one of the inclofed nporms would 

* foon he converted into a queen. The conftrudioii of the royal cell 

* being nearly acconiplifticd, I ventured to leave an opening for the 
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* bees to get oat, and found that they returned as regularly as diey 

* do in common hives, and ihewed no inclination to leave their ha* 

* bitation. But, to be brief, at the end of twenty days, 1 obimed 

* four young queens among the new progeny.* 

* 

To thefe experiments of Mr Debraw, it was objeded, that the 
queen-bee, befide the eggs which ihe depo/its in the royal cells, 
might likewife have laid royal or female eggs in the common cells; 
and that the pieces of brood*comb, fo fuccefsfully employed in his 
experiments for the produdion of a queen, had always happened to 
contain one of thefe royal eggs, or rather one of the worms proceed- 
ing from them. But this objedion was afterwards removed by many 
other accurate experiments, the refults of which were uniformly the 
fame ; and the objedors to Mr Debraw*8 difcovery candidly admit, 
that, when the community Hands in need of a queen, the working- 
bees poflefs the power of railing a common fubjed to the throne ; 
and that every worm of the hive is capable, under a certain courfe 
of management, of becoming the mother of a numerous progeny. 
This metamorpholis feems to be chiefly accompliflied by a peculiar 
nourifliment carefully adminiftered to the worm by the working- 
bees, by which, and perhaps by other unknown means, the female 
organs, the germs of which previoufly exifted ^n the embryo, are ex- 
panded, and all thofe differences in form and flze, that fo remark- 
ably dillinguilh the queen from the working-bees, are produced. 

It is always a fortunate tbircumllance when difcoveries, which at 
flrfl; feem calculated folely to gratify curiofity, are capable of being 
turned to the advantage of foeiety. Mr Debraw, accordingly, has 
not failed to point out the advantages that fpay be derived from his 
refearches into the oeconomy and nature of. bees. By bis difcovery, 
we are taught an'*'leafy mode of multiplying, without end, iwarms, 
or new colonies, of thefe ufeAtl iafisds. Befide tbe gwxil tnoeafe 
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of honey, if this difcovery were fafSciently attended to, confiderable 
faiBS annually expended in importing wax into this kingdom from 
the Continent might be faved. The pradice of this new art, Mr 
Schirach informs us, has already extended itfelf through Upper Lu- 
fatia, the Palatinate, Bohemia, Bavaria, Silefia, and Poland. In fome 
of thefe countries, it has excited the attention, and acquired the pa- 
tronage, of government. The Emprefs of Ruflia, who never lofes 
fight of a fingle article by which the induftry, and, of courfe, the 
happinefs of her fubjeAs can be augmented, has fent a proper perfon 
to Klein Bautzen to be inftruded in the general principles, and to 
learn all the minutiae of this new and important art. 

Wafpt^ like the bees, aflfociate in great numbers, and conilrud, 
with much dexterity and ikili, a common halhtation. There are 
many fpecies of wafps, fome of which unite into focieties, and others 
fpend their lives in perfed folitude. Bur, in this place, we fiiall 
confine our attention to the operations of the common aifociating 
wafp, an infed fo well known, even to children, that it requires no 
defcription. Though bees, as well as wafps, are armed with a Ring, 
yet the former may be regarded as a placid and harmlefs race. Bees 
are continually occupied with their own labours. Their chief care 
is to defend themfelves ; and they never take nouriihment at the ex- 
pence of any other animal. Wafps, on the contrary, are ferocious 
animals, who live entirely on rapine and defirudion. They kill 
and devour every infed that is inferior to them in llrcngth. But, 
though warlike and rapacious in their general manners, they are 
polilhed and peaceable among themfelves. To their young they 
dilcover the greateft tendernefs and afiediou. For their protedion 
and convenicncy no labour w fpared ; and the habitations they con- 
ftnid do honour to their patience, addrefs, and fagacity. Their ar- 
chitedurc, like that of the honey-bee, is fingular,*and worthy of 
adffiiradon ^ btU the matertals employed furoifh neither honey nor 
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wax. Impelled by an inftin£tive love of pofterity, they, with great 
labour, Ikill, and alliduity, conftrud combs, which are likewife com- 
pofed of hexagonal or fix-tided cells. Though thefe cells are not 
made of wax, they are equally proper for the reception of eggs, and 
for affording convenient habitations to the worms which' proceed 
from them till their transformation into wafps. 

In general, the cells of the wafps are formed of a kind of paper, 
which, with great dexterity, is fabricated by the animals themfelves. 
The number of conAs and cells in a Wafp’s neft is always propor- 
tioned to the number of individuals afibciated. Different fpecies 
choofe different fituations for building their nefts. Some expofe their 
habitations to all the injuries of the air ; others prefer the trunks of 
decayed trees j and others, as the common kind, of which we are 
principally treating, conceal their nefts under ground. The hole 
which leads to a wafp’s neft is about an inch in diameter. This hole 
is a kind of gallery mined by the wafps, is feldom in a ftraight line, 
and varies in length from half a foot to two feel, according to the 
diftance of the neft from the furface of the ground. When expofed 
to view, the whole neft appears to be of a roundifti form, and fome- 
times about twelve or fourteen inches in diameter. It is ftrongly 
fortified all round with walls or layers of paper, the furface of which 
is rough and irregular. In thefe walls, or rather in this external 
covering, two holes are left for paflages to the combs. The 
wafps uniformly enter the neft by one hole, and go out by the other, 
which prevents any confufion or interruption to their common la- 
bours. 

We are now arrived at the gates of this fubterraneous city, which, 
though fmall, is extremely populous. Upon removing the external 
covering, we perceive that the whole interior part confifts of feveral 
ftoreys or floors of combs, which are parallel to each other, and 
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nearly in a horizontal pofition. Every ftorey is compofed of a nu- 
merous aiTemblage of hexagonal cells, very regularly conftrufted 
with a matter refembling afh>coloured paper. Thefe cells contain 
neither wax nor honey, but are folely dellined for containing the 
eggs, the worms which are hatched from them, the nymphs, and 
the young wafps till they are able to fly. Wafps nefts are not al- 
ways compofed of an equal number of combs. They fometlraes 
confift of fifteen, and fometimes of eleven only. The combs are of 
various diameters. The firft, or uppermoft, is often only two inches 
in diameter, while thofe of the middle fometimes exceed a foot. 
The loweft are alfo much fmaller than the middle ones. All thefe 
combs, like fo many floors or ftoreys ranged parallelly above each 
other, afford lodging to prodigious numbers of inhabitants. Reau- 
mur computed, from the number of cells in a given portion of comb, 
that, in a medium fized neft, there were at leaft 10,000 cells. This 
calculation gives an idea of the aflonifhing prolific powers of thefe 
infeds, and of the vaft numbers of individuals produced in a finglc 
feafon from one neft ; for every cell ferves as a lodging to no lels 
than three generations. Hence a moderately fized neft gives birth 
annually to 30,000 young wafps. 

The different ftoreys of combs are always about half an inch 
high, which leaves free paffages to the wafps from one part of the 
neft to another. Thefe intervals are fo fpacious, that, in propoition 
to the bulk of the animals, they may be compared to great halls, or 
broad ftreets. Each of the larger combs is fupported by about fifty 
pillars, which, at the fame time, give folidity to the fabric, and great- 
ly ornament the whole neft. The lefler combs are fupported by the 
fame ingenious contrivance. Thefe pillars are coarfe, and of a 
roundifh form. Their b.>fe8 and capitals, however, are much larger 
in di iHveter tlnn towards the middle. By the one end they arc at- 
tached to tiie crior comb, and by the other to the inferior. Thus 
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between two combs there is always a fpecies of ruiUc colonade; 
The wafps begin at the top and build downward. The uppermoft 
and fmalleft comb is firft confl:ru£ted. It is attached to the fuperior 
part of the external covering. The fecond comb is fixed to the bot- 
tom of the firll; and in this manner the animals proceed till the 
whole operation is completed. The conneding pillars are compofed 
of the fame kind of paper as the reft of the neft. To allow the 
wafps entries into the void fpaces, roads are left between the combs 
and the external envelope or covering. 

Having given a general idea of this curious edifice, it is next na- 
tural to inquire how the wafps build, and how they employ them- 
felves in their abodes. But, as all thefe myfteries are performed 
under the earth, it required much indufiry and attention to difcover 
them. By the ingenuity and perfeverance of M. de Reaumur, how- 
ever, we are enabled to explain fome parts of their internal oecono- 
my and manners. This indefatigable naturalift contrived to make 
wafps, like the honey-bees, lodge and work in glafs-hives. In this 
operation he was greatly afiifted by the ardent affedion which thefe 
animals have to their offspring; for he found, that, though the 
neft was cut in different diredions, and though it was expofed to 
the light, the wafps never deferted it, nor relaxed in their attention 
to their young. When placed in a glafs-hive, they are perfedly 
peaceable, and never attack the obferver, if he calmly contemplates 
their operations ; for, naturally, they do not Ring, unlefs they are 
irritated. 

Immediately after a wafp*s neft has been tranfported from its na- 
tural fituation, and covered with a glafs-hive, the firft operation of 
the infeds is to repadr the injuries it has fuffered. With wonderful 
adivity they carry off all .the earth and foreign bodies that may have 
accidentally been conveyed into the hive. Some of them occupy 
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«r.'lay«i# aa ltrin m p*P^» between 'oatih of which there la a void 
fpace. Thfia cover ia a.kind of box for inclofingthe etmiba, aOd de- 
fitnifiiig them from the rain which oceafionally penetrates the earth. 
For tdna pbrpde it ia adminbly ida^ed. if it were one folid ihafa, 
the oontad of water wotdd pedietrate the whole, and reach die 
combe. But, to pmvent thia fat^ effedt, the ammala leave oonfidts 
rahk^vactnttCB between eadi vaulted layer, which are generally fif* 
teen or fiateen in number. By thia ingenioBi piece of ar^tedture, 
onf|or two layera may be moiftened with watery while the othera 
are oot in the leaft a&ded* 

The matertda employed by wafjfw hi the eonftrudtkm of fbeir 
oefta are very dtffiereat from thofe made ufe of by the hOney<*beti 
Inftead of ccdleding the farina of flowers, and digeftiog h into wan, 
the wafps gnaw with their two fangs, which are ftrong Ind ferrate^ 
fimall fibrei of wood from the fafhes of window^^ the pofts of efpa* 
liecs, gmdeo doors, &c. but never attempt growing or green rimber. 
Thefir fibres, which, though very iknder, are often a iine, or a 
twdfthpan^ an inch long. After cutting a oeitain number of 
Aem, the animals colledt them into minute bundles, tranfport them 
Ml sbelr Bwani ef e gldahkHi* fubfianee faraiAed firom 

dbeiernKM bo^tek tbem ifito d^^t^ aaid dnStle pafle^ Of 
fisbAMMii' efr aimbd,f«tlwy^e^ tte< caeceroai direr, 
tlWipafttriDiii^tll^llef^ the^ifemg^a^ and tlitffblidiio|iimo« 
Bie:^nreml layeis - 

Yy • The 



The eon^rudlng of the tied occtipies a comparatifely fmall' ninii*^ 
bert)f labourers. The others are differently employed. Here it k 
neceffary to remarlt, that the republics of wafps, like thofe of the 
honey-bees, confid of three kinds of files, malei, females j aa4 neu^ 
ters. Like the bees, alfo, the number of neuters far. furpafles thofe 
of both males and females. The greateft quantity of labour is de- 
volved upon the neuters ; but they are not, like the neuter bees, the 
only workers; for there is no part of their different operations 
which the females, at certain- times, do not execute. Neither do the 
males, though their induftry is not comparable to that of the neu- 
ters, remain entirely idle. They often occupy themfelves in the in«- 
terior part of the neft. The greateft pan of the labour, however, 
is performed by the neuters. They build the neft, feed the males, 
the females, and even, the young. But, while the neuters are em- 
ployed in thefe different operations, the others are abroad in hunt- 
ing parties. Some attack with, intrepidity live.infedts, which t|iey 
fometimes carry entire to the neft ; but they generally tranfport the 
abdomen or belly only. Others pillage butchers ftalls, from which 
they often arrive with a piece of meat larger than the half of their 
own bodies. Others refort to gardens, and fuck the juices of fruits. 
When they return to the neft, they diftribute a part of their plun- 
der to the females, to the males, and even to fuch neuters as have 
been ufefully occupied at home. As foon as a neuter enters the neft; 
it is furrounded by feveral wafps, to each of whom it freely gives a . 
portion of the food it has brought. Thofe who have not been hunt- 
ing for prey, but have been fucking the juices of fruits, though they 
feem to return empty, fail not to regale. their companions;. for, after 
their arrival, they ftation themftlves upon the. upper part of the neft; 
and difcharge from their mouths two or three drops of a clear U-- 
quid, , which are immediately, fwallo.wed by the domeftics.. 
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•The neuter wafps, though the moft laborious, are the fmalleft ; 
but they are extremely adiive and vivacious. The females are much 
larger, heavier, and flower in their movements. ' The males are of 
an intermediate fize between that of the females and neuters. From 
thde differences in flze, it is eafy to diftinguilh the different kinds of 
thole wafps which build their nefts below the ground. In the hive 
of the honey* bee, the number of females is always extremely fmall; 
but, in a wafp’s neft, there are often more than three hundred fe- 
males. During the months of June, July, and Augufl;, they remain 
conftantly in the neft, and are never feen abroad except in the be- 
ginning of fpring, and in the months of September and Odober. 
Daring the fummer, they are totally occupied in laying their eggs 
and feeding their young. In this laft operation, they are aflifted by 
the other wafps ; for the females alone, though numerous, would be 
infufiicient for the laborious talk. A wafp’s neft, when completed, 

fometimes confifts of fixteen thoufand cells, each of which contains 

■% 

an egg, a worm, or a nymph. The eggs are white, tranfparent, of 
an oblong figure, and differ in fize, according to the kind of wafps 
which are to proceed from them. Some of them are no larger than 
the head of a fmall pin. They are fo firmly glued to the bottoms 
of the cells, that it is with difficulty they can be detached without 
breaking. Eight days after the eggs are depofited in the cells, the 
worms are hatched, and are confidcrably larger than the eggs which 
gave birth to them. Thefe worms demand the principal cares of 
the wafps who continue always in the neft. They feed them, as 
birds feed their young, by giving them, from time to time, a mouth- 
ful of food. It is aftonifhing to fee with what induftry and rapi- 
dity a female runs along the cells of a comb, and diftributes to each 
worm a portion of nutriment. In proportion to the ages and con- 
ditions of the worms, they are fed with folk! food, fuch as the bel- 
lies of infects, or. with a liquid fubftance difgorged by the mother. 
When a worm is fo large as to occupy its whole cell, it is then ready 
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to be metaiswrpliofed ioto a oympb. ' It tlneii fc&fet all aoiun&- 
i|i#nt» aod ceafes to bare aoy aonoe^ioa wilb tbe auipa in the aeft» 
btJQaats up the mouth of ha cell with a fine iilkeo cover, in the fiune 
manner as the filk'Worm and other caterpillars fifin their cods. This 
operation is completed in three or four hours, and the ^imal re«> 
mains in the nymph ftate nine or ten days, when, with its teeth, k 
deftroys ^e external cover of the cell, and comes forth in the form 
of a winged infed, which is either male, female, or neuter, acces* 
ding to the nature of the egg from which it waa hatched. In.* 
fiiort time,, the wafps newly transformed receive the food brought 
into the nefi by the foragers in the fields. What is ftUi more ctiri« 
ous, in the courfe of the firfi day after their traiwformation, the 
young wafps have been obfeived going to the fields, bnngijng in 
provifions, and diftributing them to the worms in the celts. A cell 
is no fooner abandoned by a young wafp, than it is cleaned, dim- 
med, and repaired by an old one, and rendered, in every reaped,, 
proper for the reception of another egg, 

As formerly mentiooedi waips of different feases differ greatly i» 
fize. The animals know how to conftrud cells proportioned to the 
dimenfions of the fly that is to proceed from the egg which the fe** 
male depofits in them. The neuters are fix times fmaller than the 
females, and their cells are built nearly in the fiima proportion. Cells 
are not only adapted for the reception of neuters^ nudes, and fe- 
males, hut it is remarkable that the cells of the neutera are never 
intermixed with tbofe of the males or females^ A oomb is enUxely 
ocwpiod with finall cells fitted for the reception of. neutenwornu^ 
But male and female cells are often found in the firaae eomh. The 
males and fem^lofr ere of equal length, and, of cooxfiii, sequire ceUe 
of an equal deepnelSk But the cells of the males are apwsever thaa 
thofe of the females, fiecauie dte bodiea oC4lm fipcuMT e^ neyerfis 
thick, as thofe of the latter-.. ,, , . 

laiiia 
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T3ii« wonderful afTenililage of combs, of the pillars which fopport 
t&eni, and of the external envelope, is an edifice whkh requires fe* 
veral months labour, and ierves the animals one pear onij. This 
habitatton, fo populous in fummer, is almoA deferred in winter, and 
abandoned entirely in ipring } for, in this laft feafon, not a (ingle 
wa^ is to be found in a neft of the preceding year. It is worthy 
of remark, that the firft combs of a neft are always accommodated 
for the reception of the neuter or working wafps. The city, of 
which the foond'atioa has juft been laid, retires a number of work<^ 
anen. The neuter or working wafps are accordingly firll; produced. 
A cell is BO feoner half completed than an egg of a neuter is depo- 
fited m it by the female. Of fourteen or fifteen combs inclofed in 
a common cover, the four laft only are deftined for the reception of 
males and females. Hence it uniformly happens, that, before the 
males and females are capable of taking flight, every wafp^s neft is 
peopled with feveral thoufimd neuters or workers. But the neuters, 
who are firft produced, are likewHe itie firft that perifh ; for not one 
of them furvtves the termination even of a mild winter. It was 
remarked by the andent naturalifts, that feme wa^s lived one year 
only, and others two. To the former Ariftotle gtvis the appellatioii 
of operarixy which are onr workers or neuters, and to the latter 
matricesy which are our finnales. 

The female waijfis are ftronger, and fiipport the rigours of wih« 
ter better than the males or neuters. Before the end of winter, 
however, feveral hundred females die, and not above ten or a dozen 
ki each neft furvive that (eafon. Thefe few females are deftined for 
the continuation oif the fpecies. Each of them becomes the foun- 
der of a new republic. When a qaeen«bee departs from a hive in 
order to eftabffih a new one, (be is always accompanied with feveral 
d!K«fiitid IdduftirlCms ibbonilers, ready to perform every neceflary 
operation. But the feoiale wafp has not the aid of a (ingle labour- 

'crj 
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er ; for ail the neuters are dead before the beginoing of the fpring. 
The female alone lays the foundation of a new republic. She ei- 
ther. finds or digs a hole under the earth, builds cells for the recep- 
tion of her eggs, and feeds the worms which proceed from'them. 
Whenever any of thefe neuter worms are transformed into flies, 
they immediately afllfl their parent in augmenting the number of 
cells and combs, and in feeding the young worms, which are daily 
hatching from the eggs. In a word, this female wafp, which in 
ipring was perfedly folitary, without any proper habitation, and 
had every operation to perform, has, in autumn, feveral thoufands pf 
her offspring at her devotion, and is furnifhed with a magnificent 
palace, or rather city, to proteA her from the injuries of the weather 
and from external enemies. 

With rtgard to the male wafps, it is uncertain whether any of 
them furvive the winter. But, though not fo indolent as the males 
of the honey-bee, they can be of little afliftance to the female j for 
they never engage in any work of importance, fuch as conftruding 
cells, or fortifying the external cover of the neft. They are never 
brought forth till towards the end of Auguft ; and their foie occu- 
pation feems to be that of keeping the neft clean ; They carry out 
every kind of filth, and the carcaflTes of fuch of their companions as 
happen to die. In performing this operation, two of them often 
join, and, as mentioned in another place, when the load is too heavy, 
they cut off the head, and tranfport the dead animal at two times. 

In the beginning of fpring, when the female wafp has built her 
fubterraneous habitation, which is foon to be peopled with thoufands 
of flies, flie has no occafion for the males j becaufe, in the month of 
September or Odiober, ihe had been previbufly impregnated. The 
males and females are produced at the fame time, and they are near- 
ly equal in number. Like the male honey-bees, the male wafps are 
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deftilute of ftinge, but th« feoMles and.Deuters hare fiings, the poi* 
fianousiiquor of wMch, when introduced into any part of the hu> 
man body, excited indamtnatton, and creates a confiderable degree 
of pain. 

The habitations and the oeconomy of the common ant are ex-* 
ceeding-ly curious. But, as they are fo well known, and fo obvious 
to infpedionand examination, we fliall not detain the reader with a 
defcription of them. To fupply this defeat, we ihal I give fome ac- 
count of the truly wonderful operations of the termites^ which are- 
generally called tvbite-a^s *, though they belong to a different ge- 
nus of infects. Thefe animals infeft Gninea, and all the tropical 
regions, where, for their depredations of property, they are greatly 
dreaded by the inhabitants ; from which circumftance they have re- 
ceived the name of Fat alts or Dejlruiior,. 

The following abridged account of the termites^ and of the won- 
derful habitations they build, is fele£led from an excellent deferip- 
tion of them in a Letter from Mr Henry Smeathman, of Clement’s 
Inn, to Sir Jofeph Banks, which was published in the Philofophical 
TranfadBons t* Though the nefts, or rather hills, conftruded by 
the termites, are mentioned by many travellers, their deferiptions 
and obfervatioBs are by no means fo accurate as thofe of the inge- 
nious Mr Smeathman. Of thefe infers there are feveral fpecies ; 
but they all refemble each other in form, and in their manner of 
living. They differ, however, as much as birds, in the ftile of their 
axchitedure, and in the feledion of the materials of which their 

nefts 

* In the windward parts of Airies^ they are denominated iugga^ htggSi in the 
Weft Indies, mod-liet, wod-ants, or vhite-ontt. They are llkewife called fitrttfi, 
tatersf or eutttrs, becaule they cut ahnoft every thing in pieces. 
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fiteftt tre cftmpofed. Scmie build ou the ibr&oe, «r {urnty iJbtm tad 
partly below the grouad, aad others on the hl^aks or buncfaea of 
lofty oreea. *' 

Before defcribiag the nefts or hills, it is aeceflary to give fome 
idea of the animals themfelves, and of their general oeeonomy and 
manners. We fliall confine ourfelves to that fpedes called UrmUt 
helUcofi^ oxjighters^ becaufe they are largeft, and beft known on the 
coafi of Africa. 

The republic of the ttrmnet hellkaji^ lik^ the other fpecies of this 
genus, confide of three ranks, or orders of infefts : i. The working 
infefts, which Mr Smeathman diftinguifiies by the name of labour* 
ers; 2. The fighters, or /olditrs^ which perform no kind of labour; 
and, 3. The winged, or petfcSi infeiitf which are male and female, 
and capable of multiplying the fpecies. Tbefe laft Mr Smeathman 
C3\\% the nobility or gentry ; becaufe they neither labour nor fight. 
The nobility alone are capable of being raifed to the rank of kings 
and queens. A few weeks after their elevation to this ftate, they 
emigrate, in order to eftabiilh new emfnres. 

In a neft or hill, the labourers, or working infefts, are always 
mod numerous : There are at lead one hundred labourers to one 
of the fighting iofeds or foldlers. When in this ftate, they are 
about a fourth of an inch in length, which is rather fmallcr than 
fome of our ants. From their figure, and fondnefs for wood, they 
are very generally known by the name of wood-lice, 

Tlie fecond order, or foldiers, differ in figure from that of the la* 
hourers. Hie former have been fiqifioftd to be neuters, and the 
latter males. But, in faft, they are the fame infeds. They have 
only undogone a change of form, and made a nearer approach to 

the 
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4»e Aate. They ar« eitiw fiiueh larger, being half an indi in 

lenglliv and equal in fize to fifteen of tbe iabourera. The form of 
the head is Ukewife gready changed. In the labourer ftate, the 
mouth is eTideatly formed for gnawing or holding bodies : fiut, in 
the Ibldicr ftate, the jaws being lhaped like two lharp awls a little 
deftlned folely for piercing or wounding. For thefe puf- 
poles they are very well calculated ; for they are as hard as a crab’s 
daw, and placed in a ftrong horny head, which is of a nut-brown 
colour, and larger than the whole body. 

The figure of the thitd order, or that of the infed in its perfedl 
ftate, is ftitl more changed. The head, the thorax, and the abdo* 
men, diiier almoft entirely from the fame parts in the labourers and 
folchers. Befide, the animals are now furnilhed with four large, 
brownlfti, tranfparent wings, by which they are enabled, at the pro- 
per feafon, to emigrate and to eftablifh new fettlemehts. In the 
winged or‘perfed ftate, they have likewife acquired the organs of 
generation, and are greatly altered in their fize as well as in their 
figure. Their bodies now meafure between fix and feven tenths of 
an inch-, their wings, from tip to tip, above two inches and a half, 
and their bulk is equal to that of thirty labourers, or two foldiers. 
Inftead of adrve, induftrious, and rapacious little animals, when they 
arrive at their perfed ftate, they become innocent, helplefs, and 
daftardly. Their numbers are great; but their enemies are ftill 
more numerous. They are devoured by birds, by every fpecies of 
ants, by carnivorous reptiles, and even by the inhabitanu of many 
parts of Africa. This laft fad is attefted by Pifo, Margraave, De 
Laet, Konig, Moor, Sparman, and by many other travellers, as well 
as by Smeathman. After fuch devaftation, it is ftirprifing that a 
Angle pair fhoukl dcape fo miny dangers. * Some, however,' fayi 
Mr Smeathman, *are fo fortunate ; and being found by lome of the 
* labouring infeds, that are continually running about the furface of 
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* the ground under their covered galleries, are Kings and 

* ^wens of new ftates ; ail thofe who are not ib eleded and pre- 

* ferved certainly periih. The manner in which theie labourers 

* proted the happy pair from their inottmeraUe enemies, not only 

* on the day of the maffacre of aimoft all their race, but for a long 

* time after, will, I hope, juftify me in the ufc of the term eltSHon. 

* The little induftrious creatures immediately inclofe them in a fmall 

* chamber of clay fuitable to their lize, into which, at firft,'they 

* leave but one fmall entrance, large enough for themfelves and the 

* foldiers to go in and out, but much too little for either of the roy- 

* al pair to make ufe of; and, when neceffity obliges them to make 

* more entrances, they are never larger ; fo that, of courfe, the vo- 
‘ luntary fuljtiis charge themfelves with the talk of providing for 

the offspring of their fovereigns, as well as to work and to fight 

* for them, until they have raifed a progeny capable at leaft of dif 

* viding thS talk with them* ** 

* It is not till this, probably, that they confummate their mar- 
‘ riage, as I never faw a pair of them joined. The bufinefs of pro- 

* pagation, however, foon commences ; and the labourers having 
‘ conftrufted a fmall wooden nurfery, carry the eggs and lodge 
*■ them there as fad as they can obtain them from the queen, 

* About this time a mod extraordinary change begins to take 

* place in the queen-^ to which I know nothing fimilar, except in the 

* pulex penetrant of Linnaeus, the jigger of the Wed Indies, and in 

* the different fpecies of ioecut^ cochineal. The abdomen of this fe» 

* male begins gradually to extend and enlarge to fuch an enormous 

* fize, that an old queen will have it increafcd £6 as to be ^teen buuf- 

** dred or Moo thoujand times the bulk of the red her body, and 

* t’wcnty or thirty thoufand times the bulk of a labourer, as I have 
*■ found by carefully weighirtg and computing the different dates. 

‘ The 
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* The Iktn between the fegments of the abdomen extends in every 
^ dire^ioa; and at laft the fegments are removed to half an inch 

* diftance from each other, though, at iirft, the length of the whole 

* abdomen is not half an inch. I conjedure the animal is upwards 

* of two years old when the abdomen is increafed to three inches in 
' length : I have fometimes found them of near twice that fize. The 

* abdomen is now of an irregular oblong Ihape, being contra^ed by 

* the mufcles of every fegment, and is become one vaft matrix full 

* of eggs, which make long circumvolutions through an innumerable 

* quantity of very minute veflfels that circulate round the infide in a 

* ferpentine manner, which would exercife the ingenuity of a Ikill- 

* ful anatomift to difledt and develope. This Angular matrix is not 

* more remarkable for its amazing extenfion and fize than for its 

* periAaltic motion, which refembles the undulating of waves, and 

* continues inceffantly without any apparent effort of the animal ; 

* fo that one part or other, alternately, is riAng and Anking in per- 

* petual fucceffion, and the matrix feems never at reft, but is always 

* protruding eggs to the amount (as I have frequently counted in 

* old queens) of Axty in a minute, or eighty thoufand and upward 

* in one day of twenty- four hours. 

Thefe eggs arc inftantly taken from her body by her attendants, 

* (of whom there always are, in the royal chamber and the galleries 

* adjacent, a fufficient number in waiting), and carried to the nurfe- 

* ries, which, in a great neft, may fome of them be four or Ave feet 

* diftant in a ftratght line, and, confequently, much farther by their 

* winding galleries. Here, after they are batched, the young are 

* aettended and provided with every thing neceffary until they are 

* able to ihife for themieives, and take thdr fbare of the labours of 

* the community.’ • • 


* 
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We iball now endeavour to give Tosie idea of the almoft inore* 
dible archite^ure and oeconomy of tbefe wonderful infeds. 

The nefts of the termittt heilie^t^ or wood-lice, are called b'dU by 
the natives of Africa, New Holland, and other hot climates. This 
appellation is highly proper ; for they are often elevated ten or 
twelve feet above the furface of the earth, and are nearly of a coni- 
cal figure. Thefe hills, infiead of being rare phenomena, are fo 
frequent in many places near Senegal, that, as defcribed with great 
propriety by Monfi Adanfon, their number, magnitude, and cloie- 
nefs of fituation, make them appear like villages the Negroes. 

* But, of all the extraordinary things I obferved,* fays Monf. Adan- 
fon, * nothing ftruck me more than certain eminences, which, by 

* their height and regularity, made me take them, at a diftance, for 

* an afiembiage of Negroe huts, or a confiderable village, and yet 

* they were only the nefis of certain infeds. Thefe nefts are round 

* pyramids, from eight to ten feet high, upon nearly the lame bafe, 

* with a fmooth furface of rich, clay, exccflively hard and well built ** 
Jfobfon, in his hiftory of Gambia, tells us, that * the aut-hills are 

* remarkable call up in thofe parts by pifmires, fome of them twen- 
‘ ty foot in height, of compafte to contayne a dozen of men, with 
‘ the heat of the fun baked into that hardneflc, that we u&d to hide 

* ouciclves in the ragged to}^>e6 of them, when we took up ftmuls 

* to ihoot at deere oo wild beafts f.* Mi Bofmaa remarks, in bis 
defcription of Guinea, that * the auts make nefts of the earth about 

* twice the hei^t of a nu(n 

Each 

* Adanfon’k Voyage to Senegal, 8^0, pag. I53><— 337* Voyage de Senegal, 4te, 
pag. 83 —99. 

f Purchas’s Pilgraaia, vol. 3. pag. K57«.- 
% Page 376.— 493- 
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Each of tbefi; bills is compofed of an exterior and an interior part. 
The exterior cover is a large clay-lhell, irhich is lhaped like a dome. 
Its ftrength and magnitude are fufiicient to inclofe and protect the 
interior building from the injuries of the weather, and to defend its 
nsmeroits inhabitants from the attacks of natural or accidental ene- 
mies. The external dome or cover is, therefore, always much 
ftronger than the internal building, which is the habitation of the 
infeds, and is divided with wonderful artifice and regularity into a 
vaft number of apartments for the refidence and accommodation of 
the king and queen, for the nurfing of their progeny, and for ma- 
gazines, which are always well ftored with provifions. 

. Thefe hills make their firft appearance in the form of conical 
turrets about a foot high. In a ihort time, the infers ere£i, at a 
little diftance, other turrets, and go on increafing their number and 
widening their bafes, till their underworks are covered with thefe 
turrets, which the animals always raife highell in the middle of the 
hill, and, by filling up the intervals between each turret, colled them, 
at laft, into one great dome. 

* The rt^al chamber^' Mr Smeathman remarks, * which is occu- 

* pied by the king and queen, appears to be, in the opinion of this 

* little people, of the moft confequence, and is always fituated as 

* oear the centre of the interior building as polfible, and generally 
‘ about the height of the common furface of the ground. It is al- 

* ways nearly in the lhape of half an egg, or an obtufe oval. Within,. 

* and may be fuppofed to reprefent a long oven. In the infant Hate 

* of the colony, it is not above an inch, or thereabout, in length ; 

* but in time will be increafed to fix or eight inches, or more, in the 

* clear, being always in proportion to the fize of the queen, who, 

* increafing in bulk as in age, at length requires a chamber of fiich 

* dimenfions.* 

The 
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The entrances into the royal chamber will not admit any animal 
larger than the foldiers or labourers. Hence the king and the queen^ 
which laft, when full grown, is a thoufand times the weight of a 
king, can never poffibly go out. The royal chamber is furrounded 
by an innumerable quantity of others, which are of different fizes, 
figures, and dimenfions ; but all of them are arched either in a cir- 
cular or an elliptical form. Thefe chambers either open into each 
other, or have communicating paflages, which being always clear, 
are evidently intended for the convenicncy of the foldiers and at- 
tendants, of whom, as will loon appear, great numbers are necef- 
fary. Thefe apartments are joined by the magazines and nurferies. 
The magazines are chambers of clay, and are at all times well ftored 
with provifions, which, to the naked eye, feem to confiil of the rafp- 
ings of wood and plants which the termites deftroyj but, when ex- 
amined by the microfcope, they are found to confiflb chiefly of the 
gums or infpiflated juices of plants, thrown together in fmall irre- 
gular malTes. Of thefe maffes, fome are finer than others, and re- 
iemble the fugar about preferved fruits; others referable the tears of 
gum, one being quite tranfparent, another like amber, a third brown, 
and a fourth perfectly opaque. 

The magazines are always intermixed with the nurferies, which 
laft are buildings totally different from the reft of the apartments. 
They are compofed entirely of wooden materials, which feem to be 
cemented with gums. Mr Smeathman very properly gives them the 
appellation of nurferies ; becaufe they are invariably occupied by the 
eggs, and the young ones, which firft appear in the (hape of la- 
bourers ; but they are as white as fnow. Thefe buildings are ex- 
ceedingly compact, and are divided into a number Of fmall irregu- 
lar>lhaped chambers, not one of which is half an inch wide. They 
juc£ placed all round, and as near as pofljble to the royal apartments. 


When 
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When a neft or hillock is in the infant date, the nurferies are 
clofe to the royal apartment. But as, in procefs of time, the body 
of the queen enlarges, it becomes neceflary, for her accommodation, 
to augment the dimenfions of her chamber. She then, likewife, lays 
a greater number of eggs, and requires more attendants ; of courfe, 
it is neceflary that both the -number and dimendons of the adjacent 
apartments ihould be augmented. For this purpofe, the fmall £rft 
built nurferies are taken to pieces, rebuilt a little farther off, made a 
fize larger, and their number, at the fame time, is increafed. Thus 
the animals are continually employed in pulling down, repairing, or 
rebuilding their apartments ; and thefe operations they perform with 
wonderful fagacity, regularity, and foreflght. 

One remarkable circumftance regarding the nurferies mud not be 
omitted. They are always (lightly overgrown with a kind of mouldy 
and plentifully fprinkled with white globules about the (ize of a 
fmall pin’s head. Thefe globules, Mr Smeathman at fird conjee* 
tured to be the eggs ; but, when examined by the microfeope, they 
evidently appeared to be a fpecies of mulhroom, in lhape reiembling 
our eatable mufhroom when young. When entire, they are white 
like fnow a little melted and frozen again ; and, when bruifed, they 
feem to be compofed of an infinite number of pellucid particles, ap- 
proaching to oval forms, and are with difiiculty feparated from each 
other. The mouldinefs feems likewife to confid of the fame kind 
of fubdance 


The 


* Mr BIbnig, ulio ezan^ed the termite* nefU in the EaA Indin, conjeAare*^ 
th*t thefe mutbroom* are the food of the young infe(£tB- Thi» fuppofitipn implie*, 
that the old one* have a method of providing for and promoting the growth of the 
tnnlhroom * a circumftance/ Mr Smeathman remarks, * which, however ftrange to 
* thofe unacquainted with the fagacity of thoih infefts, I will venture to fay, from 
s many other extraordinary I have feen of them, U not very improbable.' 
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The nuHeries are enclofed in chambers of clay, like thofe <«hich 
contain the proviHons ; but they are much larger. In the early Hate 
of the neft, they are not bigger than an hazel nut ; but, in great hills, 
they are often as large as a child’s head of a year old. 

The royal chamber is fituated nearly on a level with the furface 
of the ground, at an equal diftance from all the (ides of the build- 
ing, and dire^Iy under the apex of the hill. On all Itdes, both above 
and below, it is furrounded by what are called the royal apartments^ 
which contain only labourers and foldiers, who can be intended for 
no other puipofe than to continue in the neft either to guard or 
ferve their common father and mother^ on whofe fafety the hapin- 
nefs, and, in the eftimation of the Negroes, the exiftence of the 
whole community depends. Thefe apartments compofe an intricate 
labyrinth, which extends a foot or more in diameter from the royal 
chamber on every fide. Here the nurferics and magazines of pro- 
vifions begin ; and, being feparated by fmali empty chambers and 
galleries, which furround them, and communicate with each other, 
are continued on ail fides to the outward Iheil, and reach up within 
it two thirds or three>>fourth8 of its height, leaving an open area in 
the middle under the dome, which refembles the nave of an old ca- 
thedral. This area is furrounded by large Gothic arches, which are 
Ibmetimes two or three feet high next the front of the area, but 
dirainifli rapidly as they recede, like the arches of aifles in perfpec- 
tives, and are foon loft among the innumerable chambers and nurfe- 
ries behind them. All thefe chambers and paiTages are arched, and 
contribute mutually to fupport one another. The interior building, 
or aflembiage of nurferics, chambers, and paflages, has a flattifh roof 
without any perforation. By this contrivance, if, by accident, wa- 
ter ihould penetrate the external dome, the apartments below are 
preferved from injury. The area has alfo a fiattifli floor, which is 
fituated above the royal ch^mbtf. Jt.j| l|l^ewiierw^r*’Piw4 
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fo fia^nftraded, that, if water gets admittance, it runs off by A^bter- 
raneous paflages, which are of an aftmniiihing magnitude. * I mea- 

* fared one of them,’ fays Mr Smeathman, * which was perfectly 

* cylindrical, and thirteen inches in diameter.’ Thefe fubterraneous 
paflages are thickly lined with the fame kind of clay of which the 
hill is compofed, afcend the internal part of the external (hell in a 
fpiral form, and, winding round the whdle building up to the top, 
interfeCt and communicate with each other at different heights. From 
every part of thefe large galleries a number of pipes, or frrialler gal- 
leries, leading to different apartments of the building, proceed. There 
are likewife a great many which lead downward, by (loping de- 
feents, three and four feet perpendicular under ground, among the 
gravel, from which the labouring termites felcft the liner parts, 
which, after being worked up in their mouths to the confiftence 6f 
mortar, become that folid clay or ftone of which their hills, and 
every apartment of their buildings, except the nurieries, are com- 
pofed. Other galleries afcend and lead out horiioutally on every 
fide, and are carried under ground, but near the furface, to great 
diftances. Suppofe the whole nefts within a hundred yards of a houfe 
were completely deftroyed, the inhabitants of thofe at a greater di- 
flance will carry on their fubterraneous galleries, and invade the 
goods and merchandizes contained in it by fap and mine, unlefs 
great attention and circnmfpedion are employed by the proprietor. 

Mr Smeathman concludes his defeription of the habitations of the 
termtes belHcq/i^ with much modefly, in the following words : 

* Thus I have deferibed, as briefly as the fubjeA would admit, and I 

* trufl; without exaggeration, thofe wonderful buildings, whofe fize, 
*^nd external form, have often been menthmed by travellers, but 
'* whofe interior, and moft curious parts are fo little known, that I 

* may ventune to confuier my account of them as new, which is the 

* only merit it kasj for they are conflraded upon fo different a plan 

3 A • ‘ from 
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♦ from <iny thing elfe upon the earth, and fo complicated, that I cati^- 

* not &id words equal to the talk,* 

When a breach is made in one of the hills by an ax, or other in- 
ftrument, the firft objed that attradls attention is the behaviour of 
the foldiers, or fighting infedts. Immediately after the blow is given, 
a foldier comes out, walks about the breach, and feems to examine 
the nature of the enemy, or the caufe of the attack. He then goes 
in to the hill, gives the alarm, and, in a fhort time, large bodies rufh 
out as faft as the breach will permit. It is not eafy to defcribe the 
fury thefe fighting infeds difcover. In their eagernefs to repel the 
enemy, they frequently tumble down the fides of the .hill, but re- 
cover themfelves very quickly, and bite every thing they encounter. 
This biting, joined to the ftriking of their forceps upon the build- 
ing, makes a crackling or vibrating noife, which is fomewhat Ihriller 
and quicker than the ticking of a watch, and may be heard at the 
diftance of three or four feet. While the attack proceeds, they are 
in the moft violent buftle and agitation. If they get hold of any 
part of a man’s body, they inflantly make a wound, which difcharges 
as much blood as is equal to their own weight. When they attack 
the kg, the (lain of blood upon the Hocking extends more than ah 
inch in width. They make their hooked jaws meet at the firfl 
ftroke, and never quk their hold, but fuffer themfelves to be pulled 
away leg by leg, and piece after piece, without the fmalkft attempt 
tt> cfcape. On the other hand, if a perfon keeps out of their reach, 
and gives them no farther difiurbance, in lefs than half an hour 
they retire into the neft, as if they fuppofed the wonderful monfter 
that damaged their caftle bad fled. Before the whole foldiers have 
got in, the labouring infe€l» arc all in motion, and haften toward 
the breach, each of them having a quantity of tempered mortar in 
bis mouth. This’ mortar they Hick upon the breach aa faft as they* 
arrive, and perform the operation vnth ib much defpatch and faci- 
lity. 
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Jity* that, notwithftanding the immenfity of their numbers, they ne- 
ver ftop or embarrafs one another. During this fcene of apparent 
hurry and confufion, the fpeftator is agreeably furprifcd when he 
perceives a regular wall gradually ariling and filling up the chafm. 
While the labourers are thus employed, almoft all the foldiers remain 
within, except here and there one, who faunters about among fix 
hundred or a ^oufand labourers, but never touches the mortar. One 
foldier, however, always takes his fiation clofe to the wall that the 
labourers are building. This foldier turns himfelf leifurely on all 
fides, and, at intervals of a minute or two, raifes his head, beats up- 
on the building with his forceps, and makes the vibrating noifc for- 
merly mentioned. A loud hifs inftantly iflues from the Jinfide of 
the dome and all the fubterraneous caverns and paflages. That this 
hifs proceeds from the labourers is apparent ; for, at every fignal of 
this kind, they work with redoubled quicknefs and alacrity. A re- 
newal of the attack, however, inftantly changes the fcene. ‘ On 

* the firft ftroke,’ Mr Smeathman remarks, ‘ the labourers run into 
‘ the many pipes and galleries with which the building is perforated, 

* which they do fo quickly, that they feem to vanifh ; for in a few 

* ieconds all are gone, and the foldiers rufti out as numerous and as 
‘ vindidive as before. On finding no enemy, they return again lei- 

* furely into the hill, and, very foon after, the labourers appear load- 

* ed as at firft, as active, and as fedulous, wfth foldiers here and 

* there among them, who a£l juft in the fame manner, one or other 

* of them giving the fignal to haften the bufineft. Thus the plea- 
‘ fure of feeing them come out to fight or to work, alternately, may 
' be obtained as often as curiofity excites, or time permits; and it 

* will certainly be found, that the one order never attempts to fight j 

* or the other to workj let the emergency be ever fo great.’ 

It is exceedingly difficult to explore the interior -parts, of a neft of 
The apartmenfi which furround the royal chamber and the 

3 A 3 nurferies, 



fturferk^) indeed the witotc fftbric]c> l^ave ibeb'A idependefice <ui 
each^tber, that the breaking of one :ftiBcligeBefa%|wUe>down two 
or three. There is anothef great obftacle to our. refearcbot, oaraclf, 
the obdinacy of the fokiier^ who^ iays our autlior, * fight to the 
‘very laft, difpauag cyery inch-of ground fo as often to 
‘drive away the fiegroea who are wtihout fhoea, aiad make white 
‘ people bleed plentifully through their ftockings. fJei'ther can we 
‘ let a building ftand fo as to get a view of the interior parts With- 

* out interruption ; for, while the foldiers are defending the out- 

* works, the labourers keep barricading all the way againft us, ftop- 
‘ ping up the different galleries and paffages which lead to the vari- 
‘ ous ap|.rcments, particularly the royal chamber, all the entrances to 
‘ which they fill up fd'^artfully as not to let it be diftinguifhable 
‘ lyhile it remains moift ; and, externally, it has no other appearance 
‘ than that of a ihapelefs lump of day. It is, however, eafily found 
‘ from its iuuation with refpeA to the other parts of the building, 

* and by the crowds of labourers and foldiers which furround it, who 
‘ fhow their loyalty and fidelity by dying under, its walls. The roy- 
** al chamber, in a large neft, is capacious enough to hold many hun« 

* dreds of the attendants, befides the royal pair ; and you always find 

* it as full of them as it caa hold. Thcfis failthful fubjefita never 

* abandon theic cfiarge even in the laft diftreis ; for, whenever I took 
** out the royal ichamfaer, and, as I often did,, preferved it for fome 
‘ time in a large gl^s bowl, ail the ntteudantt' continued running in 

* one diredlion round the Mng and queen with the utmoft folicitude, 
fome of them ftopping at the. head of the latter, as if to give her 

‘ fomething. When they came to the extremity of the abdomen, 

* they took the eggs from her, and carried them away, and {died 

* them carefully together in ibme part of the dtamber, or in the 
‘ bowl under, or behind any pieces of binkea day which lay moft 
‘ cejavement foe the puifole J 
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Iq>;^ ohafMer, I liaY« given a Aiceind view of the fagadty, dOx* 
terity, and architedonic powers, exhibited in the eohftru^ion of ha- 
Utations by tlM different claffes of animals. But I am not without 
appreheniions, that, in my endeavours to avoid prolixity, 1 may have, 
in fome inffauces, degenerated into obfcurity. Enough, however, I 
hope, has been faid, either for the purpofes of admiration or of rea- 
foning; and, therefore, 1 ihall not anticipate the reflexions of my 
readers, but proceed to the next fubjeX* 


CHAP. 
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CHAPTER XIV. 


Of the Hojiilittes f AnimaU. 


I N contemplating the fyftem of animation exhibited in this pla- 
net, the only one of which we have any extenflve knowledge, 
the mind is ftruck, and even confounded, with the general fcene of 
havock and devaftation which is perpetually, and every where, pre- 
fented to our view. There is not, perhaps, a fingle fpecies of ani- 
mated beings, whofe exiftence depends not, more or lefs, upon the 
death and deftruition of others. Every animal, when not prema- 
turely deprived of life by thofe who are hoftile to it, or by accident^ 
enjoys a temporary exiftence, the duration of which is longer or 
ihorter according to its nature, and'the rank it holds in the creation; 
and this exiftence univerfaily terminates in death and diftblution. 
This is an eftabliftied law of Nature, to which every animal is obli- 
ged to fubmit. But this neccflary and univerfal deprivation of in-^ 
dividual life, though great,, is nothing when compared to the havock 
occaftoned by another law, which impels animals to kill and devour 
different fpecies, and fometimes their own. In the fyftem of Nature, 
death and diftblution feem to be indifpenfible for the fupport and 
continuation of animal life. 


But, 
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But, though almoft every animal, in fome meafure, depends for 
its exiftencc on the deftrudion of others, there are fome fpecies in 
all the different tribes or claffes, which are diilinguiihed by the ap* 
pellation of carnivorous or rapacious^ becaufe they live chiefly, or^ 
entirely, on animal food. In the profecution of this fubjeft, there- 
fore, we fliall, in the jirjl place, mention fome examples of animal 
hoflility and rapacity ; and, in the next place, endeavour to point 
out fuch advantages as refult from this apparently cruel inflitution 
of Nature. On the laft branch of the fubjeA, however, the reader 
muft not expedt to have every difficulty removed, and every quef- 
tion folved. Like all the other parts of the oeconomy of Nature, 
the necefllty, or even the feeming cruelty and injuftice, of allowing 
animals to prey upon one another, is a myft^y which we can never 
be enabled completely to unravel. But we are not entirely without 
hopes of fhowing feveral important utilities which refult from this 
almoft univerfal feene of animal devaftation. 

Of all rapacious animals, Man is the moft univerfal deftroyer. 

The deftrudtion of carnivorous quadrupeds, birds, and infedls, is, in 

• * 

general, limited to particular kinds. But the rapacity of man has 
hardly any limitation. His empire over the other animals which 
inhabit this globe is almoft univerfal. He accordingly employs his 
power, and fubdues or devours every fpccies. Of fome of the qua- 
druped tribes, as the horfe, the dog, the cat, he makes domeftie 
flaves ; and, though in this country, tjonc of thefe fpccies is ufed for 
food, he cither obliges them to labour for him, or keeps them as 
fources of pleafure and amufement. From other quadrupeds, as the 
ox, the iheep, the goat, and the deer kind, he derives innumerable 
advantages. The ox-kind, in particular, after receiving the emolur 
ments of their labour and fertility, he rewards with death, and then 
feeds upon their carcaflTes. Many other fpecies, though not com- 
iponly ufed as fodd, are daily maflTacred in millions for the purpofea 

of 



THE PHILOSOI^HY 

of coiiiiiiefee» luxury, and caprtco. Myriads of; quadrupeds ar« ea*i 
nually deftroyed for the fake of their furs, their hides, their tufka, 
nheir odoriferous iecreiions, &c. 

T 

Over the feathered tribes the dominion of man is not lefs exten- 
five. There is not a fingle fpecies in the numerous and diverfified 
clafs of birds, which he either does not, or may not, employ for the 
nourifhment of his body. By his fagacity and addrefs he has been 
enabled to domefticate many of the more prolific and delicious fpe- 
cies, as turkies, geefc, and the vai^ons kinds of poultry. Thefe he 
multiplies without end, and devours at pleafure. 

Neither do the inhaldtants of the waters efcape the rapacity of 
man. Rivers, lakes, and even the ocean itfelf, feel the power of 
his empire, and are forced to fupply him with provifions. Neither 
air nor water can defend againft the ingenuity, the art, and the de- 
lirudive induRry of the human fpecies. Man may be faid even to 
have domefticated fome filhes. In artificial ponds, he feeds and rears 
carp, tench, perch, tro||^, and other fpecies, and with them occafion- 
ally fdrnifhes his table. 

It might have been expelled, that infedfs and reptiles, fome of 
which have a mod difguRing afpedf, would not have excited the 
human appetite. But we learn from experience, that, in every re- 
gion of the earth, many infedfa. which inhabit both . the earth and 
the waters, are efteemed as delicate articles of luxury. Even the 
viper, though its venom be deleterious, efcapes not the alhdevouring 
jaws of man. 

Thus man Imlds, and too pften e'xerdfes, a tyrannical dominion 
over almoft the whole brute creation, not becaufe he is the RroDgeft 
of all animals, but becaufe his intelleft, though of a fimilar nature, 

is 
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is vailly foperior to that of the mod fagacioas of the lefs favoured 
tribes. He reigns over the other animals, becaufe, like them, he is 
not only endowed with fentiment, but becaufe the power^f his 
mind are more extehtive. He overcomes force by ingenuity, and 
fwiftnefs by art and perfevering induftry. But the empire of man 
over the brute creation is not abfolute. Some fpecies elude his pow- 
er by the rapidity of their flight, by the fwiftnefs of their courfe, 
by the obfcurity of their retreats, and by the element in which they 
live. Others efcape him by the minutenefs of their bodies ; and, in- 
dead of acknowledging their fovereign, others boldly attack him 
with open hodility. He is alfo infulted and injured by the dings 
of infers, and by the poifonous bites of ferpents. In other refpeds, 
man^s empire, though comparatively great, is very much limited. He 
has no influence, on the univerfe, on the motions and afledions of 
the heavenly bodies, or on the revolutions of the globe which he 
inhabits. Neither has he a general dominion over animals, vege- 
tables, or minerals. His power reaches not fpecies, but is confined 
to individuals. Every order of being moves on in its courfe, per- 
ilhes,- or is renewed, by the irrcfidible power, of Nature. Even man 
himfelf, hurried along by the general torrent of time and of Nature, 
cannot prolong his exidence. He is obliged to fubmit to the uni- 
verfal law ; and, like all other organized beings, he is born, grows 
to maturity, and dies. Though man has been enabled to fub- 
due the animal creation by the fuperior powers of his mind, his em- 
pire, like all other empires, could not be firmly edablilhed previous 
to the inditution of pretty numerous focietles. Almod the whole 
of Jhis power is derived from fociety. It matures his reafon, gives 
exertion to his genius, and unites his forces. Before the formation 
of large fbeieties, man was perhaps the mod helplefs and the lead 
formidable of all animals. Naked, and deditute of arms, to him 
the earth was only an immenfe defert peopled with drpng and ra- 
pacious monders, by whom he was often devoured. Even long af- 

3 B . ter 
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ter this hiftory informs us, that the firft httoes were dtsftroyi 

eirs of wild beads. But, after the human fpecies had niuhipHed, 
and fpread over the earth, and when, by mieans of foeiety and the 
arts, man was enabled to conquer a condderalde part of the globe, be 
forced the wild beads gradually to retire to the deferts. He cleared 
the earth of thole gigantic animals who, perhaps, now no longer ett- 
id, but whofe enormous bones are dill found in different regions, 
and are preferred in the cabinets of the curious. He reduced the 
numbers of the voracious and noxious fpecies. He oppofed the pow- 
ers and the dexterity of one animal to thofe of anoth|r. Some he 
fubdued by addreis, and others by force. In this manner lie, in 
procefs of time, acquired to himfelf perfe^ fecurity, and edabliihed 
an empire that has no other limits than inacceilible Iblitudes, burn- 
ing fands, frozen mountains, or obfcure caverns, which are occupied 
as retreats by a few fpecies of ferocious animals. 

i 

Next to men, the carnivorous quadrupeds are the mod numerous 
and the mod dedruftive. Different parts of the earth are infsded 
with lions, tigers, panthers, ounces, leopards, jaguars, coi^uars, 
lynxes, wild cats, dogs, jackals, wolves, foxes, hyaenas, civets, genets, 
polecats, martins, ferrets, ermines, gluttons, bstts, &c. Though all 
thefe, and many other tribes of quadrupeds, live folely upon blood 
and carnage, yet fome of them, as the tiger, the wolf, the hyaena, 
and many other inferior fpecies, are much more rapacious and de« 
druftive than others. The lion, though furrounded with prey, kills 
no more than he is able to conAime. But the tiger is grofily fero- 
cious, and cruel without necedlty. Hiough fiitiated with carnage, 
he perpetually thiiff s for blood. His relBcfs fury has no- intervals, 
except when he » obliged to lie in ambufh fbr prey at the fides of 
lakes or rivers, to which other animals refoit far drink. He feizes 
and tears in pieces a frefh animar with- equal rage as he exerted in 
devouring the drd. He deftdates every country that he inhabits, - 
. and 
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aekber the afpedl nor the arms of man. He facriSces 
mrhdleflodcs of domeftic animda, and all the wild beafts which 
come within the reach of has terrible claws. He attacks the young 
of the elephant and rhinoceros, auad fometimea even ventures to 
brave the lion. His predominant inftind is a perpetual rage, a 
blind and undiftinguilhiog ferocity, which often impel him to de« 
vour his own young, and to tear their mother in pieces when Ihe 
attempts to. defend them. He delights in blood, and gluts himfelf 
with it till he is intoxicated. He tears the body for no other pur> 
pofe than to plunge his head into it, and to drink large draughts of 
blood, the fources of which are generally exhaufted before his third 
is appeafed. The tiger is perhaps the only animal whofe ferocity 
is unconquerable. Neither violence, reftraint, nor bribery, have any 
effe^ in foftening his temper. With harlh or gentle treatment he 
is equally irritated. The mild and conciliating influence of fociety 
makes no imprdSon bn the obduracy and incorrigiblenefs of his 
difpofltion. Time, indead of foftening the ferocioufnefs of his na- 
ture^ only exafperates his rage. He tears, with equal wrath, the 
hand which feeds him, as that which is raifed to ftrike him. He 
roars and grins at the light of every living being. Every animated 
objeA he regards as a frefli prey, which he devours before hand 
with the avidity of his eyes, menaces it with frightful groans, and 
often iprings at it, without regarding his chains, which only redrain,, 
but cannot calm his fury. 


In temperate climates, the wolf feems to exceed all other animals 
in the ferocity and rapacioufnefs of his difpofltion. When preflfed 
with hunger, he braves every dai^er. • He attacks all tfaofe animals 
which are under the protedion of man,, efpeciafly fuch as he can 
carry off with eafe, as lambs, kids, and the fmaller kinds of dogs. 
When fucceltful in his expeditions, he returns often to the charge, 
till, after being cfaaced and woun^d by men and dogs, he retires. 
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during the day, to his den. In the night he again iiTues forth, tra* 
verfcs the country, roams round the cottages, kills all the animals 
which have been left without, digs the earth under the doors, enters 
with a terrible ferocity, and puts every living creature to death, be- 
fore he choofes to depart, and carry off his prey. When thefe in- 
roads happen to be fruitlefs, he returns to the woods, fearches about 
with avidity, follows the track and the feent of wild beads, and pur- 
fues them till they fall a prey to his rapacity. In a word, when his 
hunger is extreme, he lofes all idea of fear, attacks women and chil- 
dren, and fometimes men ; at laft he becomes perfedly furious by 
exceffive exertions, and generally falls a facrifice to pure rage and 
diftraftion. When feveral wolves appear together, it is not an aflb - 
ciation of peace, but of war. It is attended with tumult and dread- 
ful growlings, and indicates an attack upon fome of the larger ani- 
mals, as a ftag, an ox, or a formidable maftivc. This depredatory 
expedition is no fooner ended than they feparate, and every indivi- 
dual returns in filence to his folitude. Wolves are fond of human 
flefh. They have been kntown to follow armies, to come in troops 
to the field of battle, where bodies are carclefsly interred, to tear 
them up, and to devour them with an infatiable avidity : And, when 
once accuftomed to human fiefti, thefe wolves ever after attack men, 
prefer the Ihepherd to the flock, devour women, and carry off chil- 
dren. Whole countries are fometimes obliged to arm, in order to 
deftroy the wolves. It is a fortunate circumffance that thefe dange- 
rous and deftrudlive animals have been long totally extirpated from, 
Great Britain and her ifiands. 

Neither are the feathered tribet exempted from the general law of 
devafration. But the number of birds of prey, properly fo called, 
is much lefs in proportion than that of carnivorous quadrupeds. 
Birds of prey are likewife weaker ; and, of courfe, the deftrudion 
of animal life they occafion is much more limited than the immenle 
> devafiations 
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devaftations daily committed by rapacious quadrupeds. But, as if 
tyranny never loft fight of its rights, great numbers of birds make 
prodigious depredations upon the inhabitants of the waters. A vaft 
tribe of birds frequent the waters, and live folely upon fifties. In a 
certain fenfe, every fpecies of bird may be faid to be a bird of prey j 
for almoft the whole of them devour flies, worms, and other infers, 
either for food to themfelves or their young. Birds of prey, like 
carnivorous quadrupeds, are not fo prolific as the milder and more 
inoffenfive kinds, Moft of them lay only a finall number of eggs. 
The great eagle and the ofprey produce only two eggs in .a feafon. 
The pigeon, it may be faid, lays no more. But it Ihould be con- 
fidered that the pigeon produces two eggs three, four, or five times, 
from fpring to autumn. All birds of prey exhibit an obduracy and 
a ferocioufnefs of difpofition, while the other kinds are mild, chear- 
ful, and gentle, in their afpeA and manners, Moft birds of prey 
expel their offspring from the neft, and relinquifli them to their fate, 
before they are fufficiently able to provide fur themfelves. This 
cruelty is the effedl of perfonal want in the mother. When prey is 
fcanty, which often happens, the in a manner ftarves herfelf to fup- 
port her young. But, when her hunger becomes exceflive, ftie for- 
gets her parental affedion, ftrikes, expels, and fometimes, in a pa- 
roxyfm of fury produced by want, kills her offspring. An averfion 
is another effed cf this natural and ac 
temper. Birds of prey, as Veil as carnivorous quadrupeds, never 
aflbeiate. Like robbers, they lead a folitary and wandering life. 
Mutual attachment unites the male and the female ; and, as they 
are both capable of providing for themfelves, and can give mutual 
afliftance in making war againft other animals, they never feparate, 
even after the feafon df love The fame pair are uniformly found 
in the fame place ; but they never aflemble in flocks, nor even aflTo- 
ciate in families. The larger kinds, as the eagles, require a greater 
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quantity of food, and, for that rcafon, never allow their own off- 
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fpring, thef have become rivals^ to apprcMch thf places which 
the parents frequent. But all tbofe birds, and all thole quadrupeds,, 
which are nouriflied by the produaions of the carth^ live in fami- 
lies, are fond of fociety, and aflemble in numerous flocks, without 
quarrelling.or difturbing one another. 

Both the earth and the air furnilh examples of rapacious animals. 
In thefe elements, however, the number of carnivorous animals is 
comparatively fmall. But every inhabitant of the waters depends 
for its exiflence upon rapine and deftru^ion. The lifi: of every 
from the fmalleft to the greateft, is one continued fcene of hoftility, 
violence, and evafion. Their appetite for food is almofl; infatiable. 
It impels them to encounter every danger. They are in continual 
motion ; and the objeft of all their movements is to devour other 
fllhes, or to avoid their own defirudion. Their defire for food is 
fo keen and undiftinguilhing, that they greedily fwallow every thing 
which has the appearance of animation. Thofe chat have fmall 
mouths feed upon worms and the fpawn of other fllhes ; and thofe 
whofe mouths are larger devour every animal, their own fpecies not 
excepted, that can pafs through their gullet. To avoid deflrudion, 
the fmaller fry retire to the Iballows, where the larger kinds are un- 
able to purfue them. But, in the watery element, no fltuatiqn is 
abfolutely fafe ; for, even in. the (hallows, the oyfter, the fcallpp, 
and the mufcle, lie in ambulh at the bottom, with their (hells open, 
and, when a fmall fl(h comes into contadl with them, they inllantly 
clofe their (hells upon him, and devour at leifuce their imprifoned 
prey. Neither is the hunting or purfuit of fllhes confined to parti- 
cular regions. Shoals of one fpecies follow, with unwearied ar- 
dour, thofe of another through vaft tra^s of the ocean. The cod 
purfues tbi whiting from the banks of Newfoundland to the.fou- 
thern cons, of Spain. 


Tf 
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it is i r^Madctibit ciitliiiiftadbe ih tbe biftbr^ 6f atiiinated NdtUre, 
tbat diirnivbrous birds and quadrupeds are lefs prolific than the in- 
o#enfive and aflbciiting kinds ; but, on the contrary, that the inha- 
bitants of the waters, Whb arC all carnivorous, are ehtibwCd tt^ith a 
ihoft afionilhing fecilhditjr. All kinds of fiihes, a few onTy excep- 
ted, are oviparous. Notwithfianding the amazing defirulElibh of 
their eggs by the final ler fry that frequent the fhores, by aquatic 
birds, and by the larger fifties, the numbers which efcape are fuffi- 
clent to fupply the ocean virlth inhabitants, and to afford nourilh- 
nierit to a very great portion of the human race. A cod, for inftance, 
according to the accurate computation of Lewenhoeck, produces, 
from one roe, above nine ihilllons of eggi in a fingle feafon. The 
flounder lays annually above one million, and the mackarel more 
than five hundred thoufand : An increafe fo great, if permitted to 
arrive at niaturify, that the ocean itfclf, ih a few centuries, would 
not be fpactous enough to contain its animated productions. This 
vfronderful fertility anfwers two valuable purpbfes. In the midft of 
numberlefs enemies it continues the refpedive fpecies, and furnifhes 
to all a proper quantity of nourifhment. 

We have thus fcen that man, fijme quadrupeds, fome birds, and' 
all fifties, are carnivorous animals. But this lyftem of carnage de- 
fcends Hill lower. Many of the in/t3 tribes derive their nourifh- 
ment from putrid carcaftes, from the bodies of living animals, or 
from killing and devouring weaker fpecies. How many flies are 
daily fkcrificed by fpiders, a moft voracious and a moflt numerous 
tribe of tnfeds ? In return, fpeeders are greedily devoured by flics 
whtcB ate difiihjguiftied by the name of ichneumons. The number 
©■f th^ ichneumon flies is inconceivable; and, if it were not for the 
prodigious havock they make upon caterpillars and other infers, the 
firuits of the earth would be entirely deftroyed. Wafps are extreme- 
ly fiand of animal food. They fiequcnt butchers ftalls, and beat off 
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pofo of depofiting its eggs in tiie metCi' tiktd- tlie ad^an* 

tagc of this jealous vvarfare. They encourage the wafps, and make 
centineh of them* by giiring theStt Htrjers, 'arbkh tb^ prefer tb'^more 
fibrous fleibi |)robab}y becsfufe ‘«%hey'ciin cut Urns more eafity with 
their teeth. ’ ' : . , < 

The libeila) dragon j or Udy>fly, is well known by rhe be^pKy of 
its colours and the fymmetry of its form. For thdiie external qua- 
lities it has received the af^ellation of lady-fiy, its difpofitionsand 
its mode of life, however^ are more ferocious and warlike than thofe 
of the Amazones. Like birds of prey, they;hover about in the atr, 
for the foie purpofe of devouring altnoft every fpecies of winged 
infeft. They accordingly frequent marlhy grounds,,: pools of wa- 
ter, and the margins of river^', where infeds moft abound. Their 
appetite is fo grofs and voracious, that they not only devour fmall 
flies, but even the large fleih-fly, moths, and butterflies, of every 
kind. 

It has been often faid, that no animal fpbntaneoufly feeds, upon 
-its pwn fpecies. This remark has probably been, intended as an^ apo- 
logy for, or at lead a limitation to, the general fyftem of carpage 
eflaldilhed by Nature. But the. obfervi^ion, whatever might have 
been its intention, is unhappily a refult of ignorance j, for fome qua- 
drupeds, all filhes, and many infeds, make nq fuch difcrimioatiQU. 

weaker are uniformly preyed ^PP%hy the.fttonger.. ReuamH*' 
put twenty of thofe caterpillars which, vfce4,, up 0 p..|he kayes 
oak into a vial. Though he regu^rly with 

frefli.oak leaves, he ohferyed^hat fhe nuipher Ojf 
ereafed*. jTpon a niore^tteptiye exanpiiPStkO io|o thfi^caufe^-qf,,,:^ 
.mortality, hefound, that the ^Ironger^tjta,^^^ Wifh:#eir^^^ |i|i- 
fucked out the vitals of thei^ companioos.^ and left no- 

thing 
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tbing but tbe biAd, feet^ «ad etnpty (kins. In a few days, one only 
of the twenty remained in life. 

Caterpillars have myriads of external enemies, as birds of almoH: 
every kind, many of the fmaller quadrupeds, their own fpecies, and 
numberlefs infeds. But this vaft fource of devaftation is dill aug- 
mented by what may be denominated their internal enemies. Many 
flies depofit their eggs in the bodies of catei^iliars. From tUefe eggs 
proceed fmall maggots, which gradually devour the vitals of the 
animal in which they'refide. When about to be transformed into 
chryfalids, they pierce the (kin of the caterpillar, fpin their pods, 
and remain on the empty (kin till they aflume the form of flics, and 
eflrape into the air to perform the fame cruel office to another un- 
fortunate reptile. Every perfon muft recoiled to have feen the 
cole wort or cabbage caterpillar duck upon old walls, or the win- 
dows of country cottages, totally covered with thefe chryfalids, which 
have the form of fmall maggots, and are of a flne yellow colour. 
One of the mod formidable enemies of the caterpillar is a black 
worm, with fix crudaceous legs. It is as long, and thicker than 
an ordinary fized caterpillar. In the fore part of the head it has two 
curved pincers, with which it quickly pierces the belly of a cater-- 
pillar, and never quits the prey till it is entirely devoured. The 
larged caterpillar is not fufficient to nouridi this worm for a Angle 
day j for it daily kills and eats feveral of them. Thefe gluttonous 
worms, when gorged with food, become inaflive, and almod mo- 
tionlefs. When in this latiatcd condition, young worms of the fame 
fgecies anack and devour them. Of all trees, the oak, perhaps, nou- 
riihes the greated number of different caterpillars, as well as of dif- 
ferent iniefis. Amongd others, the oak is inhabited by a large and 
beautiful beetle. This beetle frequents the oak, probably beCaufc 
^at tree is inhabited by the greated number of caterpillars. It 
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marches froffli'hraDch to branch*; and* wheyi jdirpofe 4 ,ibr £004* a^ 
lacks imd devours the firih catnpiJUap that cn.me 6 ,in its way. 

*■ > 

The puccrons, vine-frctters, or plant-lice*, are very injurious to 
trees and vegetables of almoift every kind. Their , fpecies are fo nu- 
merous* and all of them are endowed with fuch a wonderful ferti- 
lity* that we Ihpuld exped to.fee the leaves, the branches, and the 
ftems of every plant totally covered with them. But this aftonilh,- 
ing fecundity, and the devaftation thefe fmall inie£ts would una- 
voidably produce among ithe vegetable tribesf is checked by num- 
berlefs enemies. Myriads of infe^ of different claffes* of different 
genera* and of different fpecies, feem to be produced for no other 
purpofe but to devour the pucerons. Some of thefe infers are fo 
voracious* that, notwithftanding the extreme prolific powers of the 
pucerons, we have reafon tolbe furprifed that their fpecies are not 
entirely annihilated. On every leaf inhabited by the puceron we 
find worms of different kinds. Thcle worms feed not upon the 
leaves, but upon the pucerons, whom they devour with an almofl: 
incredible rapacity. Some of thefe worms are transformed into flies 
with two wings, others into flies with four wings, and others into 
beetles. While in the worm-ftate, one of thefe gluttonous infers 
will fuck out the vitals of twenty pucerons in a quarter of an hour. 
Reaumur fupplied a fingle worm with more than a hundred puce- 
rons, every one of which it devoured in le& than three hours. 

Befide the general Cyffem of caraag« produced by the iteceffity of 
one animal’s feeding upon another, there are other fources of d^- 
Rrudlion* which originate from very different motives. Man is not 
th^ only animal who wages war with his own. fpecies. War. among 
mankind, in certain. accidental rituationS)4>f fociety* may be produc- 
tive, to particular nations or cotnmumties, of beneficial effeOs. - But 
every advantage derived by war to (me nation is acquired, at the ex- 
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lancet 4^4 eitiier the {Mutia} orthe -total ruia of aaother. If uni- 
▼erfai peace could be eompletelf ^abltlhed, aod if the earth were 
cultivated to the higheft perfedion, it is not probable that^he mul- 
tiplication of the human fpecies would ever rife to fuch a degree as 
to exceed the quantity of provifions produced by agriculture, and 
by the breeding of domeftic animals, necelTary for their exigence 
and happinefs. But, as long as men are equated by ambition, ‘ by 
refentment, and by mady other hoftile paifions, war and animofity, 
with all their train of blood* Ihed and calamity,, will forever conti- 
nue to harrafs and perfecute the human Idnd. Let us, however, be 
humble. 'Vi/e cannot unfold the myfteries of Nature j but we may 
admire her operations, and fubmit, with a becoming refignation, to 
her irrefillible decrees. The man, if fuch a man there be, whofe 
ftrength of mind enables him to obfetve (leadfaftly this conduct, is 
the only real philofopher. * 

As formerly remarked, man is not the only animal that makes 
war with his own fpecies. Quadrupeds, birds, fillies, infefis, inde- 
pendently of their appetite for food, occafionally fight and kill each 
other. On this fubjeft we lhall confine ourfclvcs to a few examples 
derived from the infe^ tribes. 

A fociety or hive of bees confifis of a female, of males, and of 
drones, or neuters. Thefe three kinds continue, for fome time, in 
the moll perfed harmony, and mutually proted and afiift each other. 
The-neuters, or working beCs, difcover the fi!rongefl; attachment and 
nffieAiott to^ the males, even when in their worm Hate. The neu- 
ters ave with a deadly fting, of which the males are dellitute. 
Bjxh ate j^ahy produced by the fame mother,^ and live in the fame 
family^ netwkhftatiding their temporary afie^lion, there are 
times when the denteft mueHy ina&cre the males. Among the laws 
of polilhed republics, wd find forae which are extremely barbarous. 
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claiM a l^den upon the community. The laws ol* ^ Chinefe per- 
mit adiiofis equally i&haiiiaa.i ' W peduqmkaow oecaUtfeieival^ 
wh]^ the neuter beM treat the malea with ib moch cruelty. Them 
is a tinae, howet«r» »hra the nutlet becooie pcrfedlly ufidefs to the 
coihmunity^ aa4 it b not ihcurious toremarkf that the gcnevd 
raa^bcre never eommenees till this period anivea. Whenever a 
llranger bee enters a hive, hia temerity b tusiforialy puniihed with 
death. But mortal combats aae ftos uQfi!«{uettt bciweeti bees be> 
longing to the iaine hive. Thefe comhata are moft ir^oent in clear 
and warm weather. Sometimes two oOnriMtancs come out of the 
hive elo&ly fallened to each other. At other tithes the attadi b 
made in the air. But, in Whatever way the battle begins, bo^eom^ 
batants uniformly come to the ground before if b terminated by the 
death of one of the parties. When they reach the ground, each 
individual, like a wreftler^ endeavours to gam the moft advanta- 
geous pofition for {Hnging his advadary to death. Soaicrinim,. 
though tardy, the fting b left in the Wdund. if thb were geoend- 
ly the cafe, every combat would prove fatal to* two bee«| for the 
vidor could not long furvivc the lofe of hb fting. Thefe battles 
fometimes continue near an hour before one of the flies b left ex- 
piring on the geound. 

Befide thefe ftogle combats, general aftioM are not uofrequent, 
e^cblly in the Cwaemftig feafom Whew two* fwarins, or ooloi^t^ 
happen to contend Ibv the fame hahitetiotiy a genend and btoo^ 
engagement immedbcely enfties. Tlmfe cugagemeiiWMiriMri^^ 

Sot hours, and* never lenatttase vriihout gma# hawb«0tui<lbth 
The fting b not the only wt^now empIdyedUb Ward^hdftfii 
are fueniftied with two ftvoug £iog^ril%ectlh wtih* bhieh tlby^crifel'ii 
Iji tear each, othec. £«ea in- geiwral engagements!: ^siB. rife hdhilbts ' 

are 
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^ Butf when the gfigt flaughm of the moles is commit- 

tiogf durce or four oeuWrs tee net tihtnied to Mttdc a fiogle fly. 

fimy walp*a aeftt about the begttining of O^ober, etdiibits a fm- 
golar eod a cruel fccoe. At this ieafotk, the wifps caafe to biing 
noorifhment to their young. From a£feftionat« mothers or nurfesi 
they at once become barbarous fiep^mothevai They arc worfe i for 
tllty drag the young worms from their celU# aod carry them out of 
tlve<neft Being thus expofed to the wisKher, and deprived of nou- 
rUhmeot, every one of them itnavoidahly perifhesi ThM devafU- 
tioa is not, like that of the honey-bees, confined to the male-worma 
Here no worm, of whatever denomination or fex, efcapes the gene- 
ral and undtftinguifhing ma0acre. Befidc expofing the worms to 
the weather, the wafps kdl them with tbdr fangs. This fa£t feems 
to be a violation of parental affedion, one of the flrongeft principles 
in animal nature. But the intentions of Nature, though they 
may often elude our refearches, are never, wrong. What appears 
to us cruel -and unnatural in this infiindive deva^ation committed 
annually by the wa^ is perhaps an ad of the greateft mercy and 
compaAioa. Wafps arc not, like the honey-bees, endowed with the 
uifiind of laying up a fforc of provifiona for winter fubfiflence. If 
not pnmaturcly deftroyed by Uieir parents, the young muff necef- 
kurily dk a mose cruel and lingming death, occafioned by hunger. 
Hence, this fceaungly harfh condud in the oeconomy of wafps, in- 
ftttd.ofaffcupdiog an exception to the univerfal benevolence and wif- 
domt «f Nature, in, in tcality, a merciful ioflitution.. j^eiides, as die 
nmdtipHeatioo of wafps is prodigious,, and aa they are n noxious race 
bosh en mats and oihev acttmalt^nnd efpnciidly to tnany tribes of in- 
ftds,4f thau incKaik wnm noa ehoeked by fuebo dreadful caraages,. 
thde depmdatuHi«,,n « few yearsy wonld aomhUete oUier .^Msciea,^ 
brenk dm chain «£ Nntum,, sod. even prove defleudive to man andi 
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Thft fame I^Ain(£live flaaght«'^4«d pr<)^iaM]^fdrthe feifte y’eafdm^ 
is-made by the hornets. TewM^s the eftd of <Mciber,'al! the worms 
jind nymphs are dragged’out of the neft and Icillcd. The neuters 
and males fall daily viftims to the cold fo that, at the end bf win- 
ter, a few fertile females only remain to continue the fpecies. 

According to the adopted plan j we fliall finilh this fubjeS whh 
foine <d»fefTatioiis which may have a tendency to reconcile llir 
minds to a fyllem fo deftruffive to individuals of every fpecies, that 
humanity, when not enlightened by a ray of philofophy, is apt to 
revolt, and to brand Nature with cruelty and oppreflion. Nature, 
it muft be confeflTed, feems almoft indifferent to individuals, who 
perifh every moment in millions, without any apparent compunc- 
tion. But, with regard 18 fpecies of every defcrlption, her uniform 
and uninterrupted attention to the prefervation and continuation pf 
the great fyflem of animation is confpicuous, and merits admiration. 
Life, it fhould appear* cannot be fupportcd without the intervention 
of death. Through almoft the whole of animated Nature, as we 
have feen, nothing butl'apine, and the deftrudion of individuals, 
prevail. This deftrudion, Jhowever, has its ufci Every animal, af- 
ter death, adminifters life and happinefs to a number of others. In 
many animals, the powers of digeftion, and of alfimilation, are con- 
fined to animal fubftances alone, ll* deprived of animal food, fuch 
fpecies, it is evident, could not ezift. The chief force of tfab obfer* 
vation, it is admitted, is applicable folely to the carnivorous tribes, 
Aridly fo denominated. But/ feom the fads fommrly enumerated, 
and from the daily experience o£ every man, it is af^reni^ that, 
perhaps* no anipahi does or can ekifi; totally independent of food 
that is or has. been animated. ./ShMp,.Qxen, and dll herinvorous ani- 
mals, though n<^ from chotcei aad'Cvca witboot^confcioufiieis, d«ily 
devour thoufiuuis of lofeds. Thb may be one reafon why cattle of 
all kiods fattenjb itemeihably |q, rich paftures; ibr infede tre ahvayt 
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notoff'^iuaierous where the herbage is luxuriant. Nature is fo pro- 
fufe in her animated produdtio^, that no food can be eat, and no 
fluid can be drunk, in which animal fubflances, eitha: in a living or 
dead flate, are not to be found. 

To this reafoning it may be objcded. Why has Nature eftabliflied 
a fyflem fo cruel? Why did flie render it neceflary that one animal 
could not live without the deflrudion of another ? To fuch quefliona 
no anfwer can be cither given or expeded. No being, extept the 
Supreme, can unfold this myfteiy. Perhaps it even exceeds the li- 
mits of poflibility to eftabliih fuch an extended fyftem of animation 
upon any other foundation. From the general benevolence of the 
great Creator, we are warranted to conclude that this is really the 
cafe. But it is fruitlefs to dwell upon fubjeds which are infcrutable, 
and far removed beyond the powers of human intcllcd. We fliall 
therefore defeend, and eilffleavour to point out fome advahtages which 
refuli from this myfterious inftitution of Nature. 

On this branch of the fubjed, the reader will eafily perceive that 
much order or connedion is not to be expeded. 

The hoftilities of animals, mankind not excepted, give rile to mu- 
tual improvement. Animals improve, and difeover a fuperiority of 
parts, in proportion to the number of enemies they have to attack 
or evade. The weak, and confequently timid, are obliged to exert 
their tttmoft powers in inventing and pradifing every poflible mode 
of efcape. Pure inflind powerfully prompts bilt much is learned 
by experience and obfervaiion. Rapacious animals, bn the contrary,, 
hy frequent diiappointment, are obliged to provide againfl: the cup^> 
lung and alertoefs of their prey. Herbivorous animals, as they have 
Iktle diflSlcoity in procuring food, are proportionally flupid; but they 
voidd be flill more flupid, if they had no enemies to annoy them- 
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thofe of the infd^ tribes, would be an indolent, an incurious, a dhty', 
and an ignorant animal. Thofe of the^ human race, accordingly, 
who procure their food with littlew no iaduftry, as w« learn from 
a multitude of travellers and voyagers, at-e perfe^Wy indolent and 
brutiChly ftupid. Timid animals never ufi; the arts of, defence, or 
provide againft danger, except drom three caufes, pure ioftind, which 
is implallted in tlieir natures, imitation, and experience. By expe- 
ricuce, timid animals are taught the arts of evalion. Flight is in- 
ftindive; but the modiftcations of it are acquired by imitation and 
experience. 


HoftilUies, in fome inftances, feem to arife, nc^ from a natural 
antipathy of one fpecics to another, but from a fcarcity of food. 
The celebrated Captain Cooke informs ul^ that, in Staten 10and^ 
birds of prey affemble promifeuoufly with penguin8‘and other birds, 
without the one offering any injury, or the other difeovering the 
fmallcft fymptom of terror. In that ifland, the rapacious birds, per- 
haps, find plenty of food from dead feals, iea-lions^ and fiihes. 


A pfofufion of animal life feems to be the general intention of 
Nature. For this purpofe, when not modified or teftrained by the 
indufiry and ifitelligeuce of man, Ihe imifbrmly covers the furface 
of the earth with trees and vegetables of every kind, which fupply 
myriads of animated being8>.witb food. But the greateft poffiUe ex^ 
tentinkijPf life would ftill be wanting, ^ if animals did not prey upon 
each Qtbei’. .|ji| all animals were tq live upon vegetables idone, many 
fpccies,, andiisi^UiiP^cif indivkluals, which now jenjoy life and hap- 
pinefs, cotdd’ htve JRo extftenise ; for the produi^ns of the earth 
wmild not be fp£ctea$| 0 ;fu|q}cur theih.^' But, by making aatmala 
%ed.upek%eaeke!ther, th^ fyftemiqf ftipmatiQn.an!i of happincls 4; 

extended 



OF NATURAL HISTORY.' 


393 

cxt«nded to. the greateft poffiblo degree. In this view, Nature, io- 
fiead of being cruel and oppreip.ve, is highly generous and benefi.* 
cent. 

To diminiih the number of noxious animals, and to augment that 
of ufeful vegetables, has been the uniform fcope of human induftry. 
A few fpecies of animals only are of immediate utility to man. Thefe 
he either cultivates with care, or hunts for his prey. The ox, the 
Iheep, the goat, and other animals which are under his peculiar pro> 
tedlion, he daily ufes for food. This is not cruelty. He has a right 
to eat them : For, like Nature, though he occafionally dellroys do- 
meftic animals, a timid and docile race of beings, by his culture and 
prote£tion he gives life and happinels to millions, which, without 
his aid', could have no exigence. The number of individuals, among 
animals of this defeription, if they were not cherilhed and defended 
by man, would be extremely limited; for, by the mildnefs of their 
difpofitions, the comparative weaknefs of their arms, and the uni- 
verfal and ftrong appetite for them by rapacious quadrupeds and 
birds of prey, though the fpecies might, perhaps, be continued, the 
number of individuals would, of necelTity, be very fmall. 

There is a wonderful balance in the fyftem of animal deftrudiont 
If the general profufion of the animated produdions of Nature had 
no other check than the various periods to which their lives, when 
not exthiguilhed by hoftilities of one kind or another, are limited, 
foe whole would foon be annihilated by an univerfai fomine, and 
foe earth, inftead of every where teeming with animals, would, un- 
lefs re<peopled by st new creation, exhibit nothing but a mute, a 
lifelefs, and an inadive feene. If even a (ingle fpecies were permit<k 
ted to multiply without difturbance, the food of other fpecies would- 
be exhaufted, and, of courfe, a period, would be put to their ex- 
^ence. The herbivorous and frugivorous races, if not reftrained by 
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the carnivoroiMt would fooa tiKreafe to a hurtful de^ee. Carnivo* 
rouB animals are the barriers fixed by Nature Co noxious inuudatioiu 
nf other kinds. The carnivorous tribes may be compared to the 
hoe and the pruning hook, which, by diminilhing the number of 
plants when too dole, or lopping off their luxuriancies, make the 
others grow to greater perfedion. To thofe fwarms of infeds which 
cover the furface of the earth, arc oppofed an army o£ birds, an ac- 
tive, a vigilant, and a voracious race. Hares, rabbits, mice, rats, are 
expofed to the depredations of carnivorous quadrupeds and birds. 
The larger cattle, as the ox, the deer, the Iheep, &c. are not ex- 
empted from enemies ; And man, by the fupcriority of his mental 
powers, checks the multiplication of the carnivorous tribes, .and 
maintains the balance and empire of the animal fyftem. Thofe fpe- 
cies which are endowed with uncommon fertility have the greateft 
number of enemies. The caterpillar, the puceron, and infeds in 
general, one of the moft prolific tribes of animals, are attacked and 
devoured by numerous hoftile bands. No fpecies, however, is ever 
exhaufted. The balance between gain and lofs is perpetually pre- 
ferved. The earth, the feas, the atmofphere, may be confidered as 
an immenfe and variegated pafture. In this view, it is moft judi- 
cioufly cultivated and ftocked by the numerous animated beings which 
it is deftined to fupport. Every animal and every vegetable furnilh 
fiibfiftence to particular fpecies. Thus, nothing of value is loft ; and 
every fpecies is abundantly fu{^lied with food. 

That the general balance, of animation is conftantly preferved, we 
learn from daily experience. The reader, however, I prefume, will 
not be difpleafed to have feme examples of the modes employed by 
Nature to accomplilh-tbiseffedi fuggefted to him. 

After an inundation of the Nile, the lower paru of Egypt arc 
greatly infefted with ferpents, &ogs, .mice, and other vermin. At 
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tiiac period) the ftorks refort thither in immenife multitudes, and de- 
vour ^ ierpentS) frogs, and mice, which, without this dreadful car- 
.mge, would be highly noxious to the inhabitants. Belon, a mod 
ingenious and faithful French naturalift, remarks, that, in many 
places, the land could not be inhabited, if the -dorks did not deflroy 
the amazing numbers of mice which frequently appear in Paleftine, 
and other parts of the £aft bordering upon Egypt. The Egyptian 
vulture, fays Haflelquid, is of lingular benefit to that country. It 
eats up all the dung and off- falls in the towns, and the carcafies of 
camels, horfes, afles, &c. in the fields, which, if not quickly devour- 
ed, would, in that warm climate, by their putrefcency, be produc- 
tive of dtfeaie and death to the inhabitants. Putrid carcafies, in all 
countries, are both offenfive to the aoftrils and hurtful to health. 
But Nature, by various inftruments, foon removes the evil. An ani- 
mal no fooner dies, than, in a very Ihort time, he is confumed by 
bears, wolves, foxes, dogs, and ravens. In fituations where thele 
animals dare not approach, as in the vicinity of towns and villages, 
a dead horfe, in a few days, is devoured by myriads of maggots. In 
the uncultivated parts of America, ferpents and fnakes of different 
kinds abound. After it was difeovered that Twine greedily devour- 
ed ferpents, hogs were uniformly kept by all new fctilcrs. Cater- 
pillars are deftruaive to the leaves and fruits of plants. Their num- 
bers and varieties are immenfe. But their devafiations are checked 
by many enemies. Without a profufion of caterpillars, moft of the 
fmaller birds, efpecially when young, could not be fupported. By 
devouring the caterpillars, thefe birds preferve the fruits of the earth 
from total deftrudion. Mr Bradley, in his general treatil'e of huf- 
bandry and gardening, has publiflied a letter, in which the author 
oppofes the common opinion, that birds, and particularly Tpatrows^ do- 
much mifehief in our gardens and fields. The fad is admitted. But 
lite great utility of thefe birds is overlooked : For this author proves,, 
t^t Aey are much more ufeful than noxious. He ihows, that 
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a pair of fparrowe, during the time they have their young to feed, 
deftroy, every week, 3360 caterpillars. This calculation he founded 
upon actual obfcrvatibn. ' He difcovered that the two parents car- 
ried to the neft 40 caterpillars in an hour. He then fuppofn, which 
is a moderate fuppofition, that the fparrows enter the neft only 1 2 
hours each day, which is a daily confumption of 480 caterpillars. 
'JThis fum, multiplied by 7, or the days of a week, gives 3360 cater- 
pillars extirpated weekly from a garden. The utility of thefc birds 
is not limited to this circumftance alone; for they likewife feed their 
young with butterflies, and other winged infedls, each of which, if 
not deftroyed in this manner, would be the parent of feveral hun- 
dreds of caterpillars. Thofe butterflies and caterpillars which are 
covered with hair are rejefted by fome birds, who prefer flics of a 
fmoother and fmaller kind. But thefe hairy fpecies, it ftiould be ebn- 
(idered, are the food of the worms which are transformed into thofe 
fmaller flies that afford nourifhment to the birds which rejed the 
hairy caterpillars and butterflies. 

Shell-flfhes are extremely prolific, and fo ftrongly fortified by Na- 
ture, that their increafe, one ftiould imagine, would foon augment to 
a degree that might be hurtful to other fpecies. Their noxious mul- 
tiplication, however; is checked by numberlefs enemies. But their 
moft deftrudive enemy is the trochus, which is a kind of fea>fnail. 
This animal is furniftied with a ftrong, mufcular, hollow trunk, bor- 
dered at the extremity with a cartilage toothed like a faw. Againft 
this inftrument, which ads like an augre, no (hell, however hard or 
thick, is a fufiicient defence. Thefe animals, called Irochiy fix them- 
felves upon an oyfter or a muftle, bore through the ftiell with their 
trunk, and devour their prey at cheir leifure. The animal attacked, 
if a bivalve, may open or (hut its ftiell ; but no efibrts of this kind 
can be of any avail ; for the trochus remains immoveably fixed till 
h has completely fucked out the vitals of its prey. In this cruel oc- 
cupation 
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cupatioQ the trochus often continues for days, and even weeks, be- 
fore the life of the animal attacked is fully extioguilhed. The ope- 
ration of the trochus may be feen in the Ihells of many cyders, 
mufcles, and other (helUdfhes; for their (hells are often pierced with 
a number of circular holes. 

The amazing fize and ftrength of the whale, one (hould imagine, 
would fecure it from the infults of every other animal. But, befide 
the annual depredations made by man upon the cetaceous tribes, 
they are often attacked and killed by the fword*(i(h. The fnout of 
this comparatively fmall animal is armed with a long, hard, projec- 
tion of bone, each edge of which is furnifhed with a number of 
ftrong, flat, and (harp points, or teeth, feme of which, efpecialiy near 
the fnout, ar^ an inch and a half in length. With this inftrument 
the fword-fl(h boldly attacks the whale. I have often had the plea- 
fure, fays Pere Labat *, of feeing their combats. The whale has no 
other defence but its tail, with which it endeavours to ftrike its an- 
tagonift. But, as the fword-filh is more a£kive and nimble than the 
whale, he eafily parries the blow by fpringing into the air, and re- 
newing the attack with his faw-like inftrument. Whenever he fuc- 
ceeds, the fea is dyed red with the blood ilTuing from the wound. 
The fury of the whale appears from the vehemence with which it 
lafhes the waters, each ftroke refounding like the report of a can- 
non. 

Many fmall birds, and particularly the wren and the tit*moufe, 
may be feen, during the winter-feafon, pecking at the buds and 
branches of trees in our gardens. . To thefe little animals Nature has 
entrulled the charge of preventing the noxious multiplication of 
thofe worms which feed, upon fruits. Nature, as far as we are able 
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to trace her operations* does nothing in vain* or without fome va- 
luable intention. No aninuils cxift which are not ufeful, either by af- 
fording nourifhment to* or preventing the hurtful increafe of other 
fpecies. 

Upon the whole, every animated being that inhabits* this globe 
feetns to be deftined by Nature, not for its own individual exiftence 
and happinefs alone, but likewife for the exiftence and happinefs of 
other animated beings. A circle of animation and of deftru^ion 
goes perpetually round. This is the oeconom^ of Nature. Difie- 
rent fpecies of animals live by the mutual deftru£tion of each other. 
Even among individual men* the ftrong too often opprefs the weak i 
but, on the other hand, the wife inftruQ; the ignorant. Thefe are 
the bonds of fociety, and the iburces of improvement. 
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CHAPTER XV. 


0/ the Artifces of Animal/, 


I T will be recolleflied* that many inftanccB of the dexterity and 
artifices employed by different animals in various parts of their 
manners and ©economy, have been occafionally mentioned in feveral 
of the foregoing chapters. This circumftance, to avoid repetitions, 
will neceflarily render the prefent chapter proportionally fhort. 

The artifices pradifed by animals proceed from feveral motives, 
many of which are purely inftindive, and others are acquired by ex- 
perience and imitation. Their arts, in general, are called forth and 
exerted by three great and important caufes, the love of life, the de- 
fire of multiplying and continuing the fpecies, and that firong at- 
tachment which every animal has to its offspring. Thefe are the 
fources from which all the movements, all the dexterity, and all the 
fagacity of animals ori^nate. The principle of fclf-prefervation is 
inftindive, and ftrongly imprefled upon the minds of all animated 
beings. It gives rife to innumerable arts of attack and defence, and 
not unfrequently to furprifing exertions of fagacity and genius. The 
fame remark is applicable to the defire of multiplication, and to pa- 
rental affedion. Upon this fubjed we fhall, as ufual, give fome ex- 
amples 



^ tifi Philosophy 

ample! of aoimal artifice^ which may both amofe and kform fom» 
teadcrs. 

Wheft a beai^ or other rapacious animat, attacks cattie, they ti>> 
llantiy join an^ iferm a phalanx for mutual defence. In the firnic- 
circumftascee, hcttfea rank up in Ikes, and beat off the enemy with 
their heels. Pontopidon tells us, that the fmall Norwegian horfes^, 
when attacked by bears, infiead of (Iriking with their hind-lcgSt-ifear,. 
and, by quick and repeated ftrokes with their fore-feet, either kill the 
enemy, or oblige him to retire. This curious, and generally fuccefl^ 
ful defence, is frequently performed in the woods, while a traveller 
is ftting on the horfe^s back.. It has often been remarked, that troopa 
of wild horfes, when fieeping either in plains or in the foreft, *have' 
always one of their number awake, who ada as acentineli and givei. 
notice of any approaching dangec. 

Margraaf informs us, that the monkeys in Brazil, while they am. 
lleeping on the trees, have uniformly a centinel to warn them of the 
approach of the tiger or other rapacious animals; and that, if ever 
this centinel is found fleejung, his companions inftantly tear hinv in 
pieces for his negle^i of duty. For the fame purpofe, when a troop- 
of monkeys are committihg depredations on the fruitaof agarden, & 
centinel is {daced on an emtocnce^ who, when any perfon ap,pears, 
makes a certain chattering noife, which the reft underftand to be a 
ftgnal for retreat, and immediately fly off and make thbir efcape. 

The deer-kind are remarkable for the arts they employ in order 
to deceive the dogs. With this- view the -ftag often returns twice 
or thrice upon bis former -fteps. .. endeavours to raife hinds- or 
> younger ftsgs.to follow him, and to draw ^ the dogaftom the im- 
mediate obje^ of .their purfuit. If be fucceeds in this attempt, bn 
dien fiiea off with.red(Mibled fpeed; or Qxrings off at a, fide, and Jiea 
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down 00 his belly to conceal himfelf. When in this filuation, if by 
any means his foot is recovered by the dqgs, they purfue him with 
more advantage, becaufe he is now conliderably fatigued. Tlicir 
ardour increafes in proportion to his feeblenefs ; and the feent be- 
comes ftronger as he grows warm. From thefe circumfiances the 
dogs augment their crie^and their fpeed ; and, though the ftag em- 
ploys more arts of efcape than formerly, as his fwiftnefs is dimini/h- 
ed, his doublings and artifices become gradually lefs efiedual. No 
other refource is now left him but to fly from the earth which he 
treads, and go into the waters, in order to cut off the feent from the 
dogs, when the huntfmen again endeavour to put them on the track 
of his foot. After taking to the water, the ftag is fo much exhai^/l- 
cd that he is incapable of running much farther, and is foon at bay^ 
or, in other words, turns and defends himfelf againft the hounds. In 
this fituation he often wounds the dogs, and even the huntfmen, by 
blows with his horns, till one of them cuts his hams to make him 
fall, and then' puts a period to his life. The fallow-deer is more de- 
licate, lefs favage, and approaches nearer to the domeftic ftate than 
the ftag. The males, during the rutting feafon, make a bellowing 
noife, but with a low and interrupted voice. They are not fo furi- 
ous as the ftag. They never depart from their own country in queft 
of females; but they bravely fight for the pofleffion of their millref- 
fes. They aflbeiate in herds, which generally keep together. When 
great numbers are aCTembled in one park, they commonly form 
themfclves into two diftinil troops, which foon become hoftile, be- 
caufe they are both ambitious of polTcfling the fame part of the in- 
clofure. Each of thefe troops has its own chief or leader, who al- 
ways marches foremoft, and he is uniformly the oldcft and ftrongett 
of the flock. The others follow jhim ; and the whole draw up in 
order of battle, to force the other troop, who obferve the fame con- 
dud, from the heft pafture. The regularity with which thefe com- 
bats are cooduded is Angular. They make regular attacks, fight 
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vrith courage, and never think themfelves vanquiihed by one check ; 
for the battle is daily renewed till the weaker are completely defeat* 
ed, and obliged to remain in the worft pafture. They love elevated 
and hilly countries. When hunted, they run not ftraight out, like 
the Hag, but double, and endeavour to conceal themfelves from the 
dogs by various artlfces, and by fubHituting other animals in their 
place. When fatigued and heated, however, they take the water, 
but never attempt to crofs fuch large rivers as the flag. Thus, be- 
tween the chace of the fallow-deer and of the ftag, there is no ma- 
terial difference. Their fagacity and inftinds, their fliifts and doub- 
lings, are the fame, only they are more frequently praftifed by the 
faHow-deer. As he runs not fo far before the dogs, and is lefs en- 
terprifmg, he has oftener occafion to change, to fubftitute another in 
his place, to double, return upon his former tracks, &c. which ren- 
ders the hunting of the fallow-deer more fubjeil to inconveniencies 
than that of the ftag. 

* 

The roe- deer is inferior to the ftag and fallow-deer both in 
ftrength and ftature j but he is endowed with more gracefulnefs, 
courage, and vivacity. His eyes are more brilliant and animated. 
His limbs are more nimble ; his movements are quicker, and he 
bounds with equal vigour and agility. He is Itkcwife more crafty, 
conceals himfelf with greater addrefs, and derives fuperlor refources 
from his inftinds. Though he leaves behind him a ftronger fcent 
than the ftag, which incrcafes the ardour of the dogs, he knows how 
to evade their purfuit, by the rapidity with which he commences his 
flight, and by his numerous doublings. He delays not his arts of 
defence till his ftrength begins to fail him ; for he no fooner per- 
ceives that the firft efforts of a rapid flight have been unfuccefsful, 
than he repeatedly returns upon his former fteps ; and, after con- 
founding, by thefe oppofite motions, the diredlion he has taken, af- 
ter intermixing the prefcnl with the paft emanations of his bodyj 
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-ne, by A gre«t bound, rifes from the earth, and, retiring to a fide, 
lies down flat on his belly. In this immoveable fituation, he often 
allows the whole pack of his deceived enemies to pafs very near 
him. The roe*dcer diders from the flag in difpofition, manners, and 
in almoft every natural habit. Inflead of afTociating in herds, they 
live in feparate families. The two parents and the young go to> 
gether, and never mingle with ftrangers. They are conftant in their 
amours, and never unfaithful like the flag. The females common- 
ly produce two fawns, the one a male and the other a female. Thefc 
young animals, who are brought up and nouriflied together, acquire 
a mutual affedion fo flrong, that they never depart from each other. 
This attachment is fomething more than love; for, though always 
in company, they feel the rut but once a year, and it continues only 
fifteen days. At this period the father drives off the fawns, as if 
he intended that they fhould yield their place to thofe which are to 
fucceed, in order to form new families for themfelves. After the 
rutting feafon, however, is paft, the fawns return to their mother, 
and continue with her fome time longer; after which they feparate 
forever, and remove to a diflance from the place of their nativity. 
When.about to bring forth, the female feparates from the male; and, 
to avoid the wolf, her mod dangerous enemy, conceals herfelf in the 
deeped receffes of the fored. In a week or two the fawns are able 
to follow her. When threatened with danger, fhe hides them in a 
clofe thicket ; and, fo drong is her parental aSedion, that, in order 
to preferve her offspring from dedrudion, fhe prefents herfelf to be 
ehaced. 

Hares pofTefs not, like rabbits, the art of digging retreats in the 
«arth. But they neither want indind fufficient for their own pre- 
fervatioD, nor fagacity fm efcaping their enemies. They form feats 
o>r neds on the furface of the ground, where they watch, with the 
mod vigilant attention, the approach of any danger. In order to 
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deceive, they conceal thenafelves between cloda of the fame colour 
with that of their own hair. When pnrfued, they firft run with rapi^ 
dhy, and then double, or return, upon their former ftcps. Prom the 
j;)lace of ftarting, the females run not fo far as the males ; but they 
double more ‘frequently. Hares hunted in the place where they were 
brought forth, feldom remove to a great diftance fronr it, but return 
to their form ; and, when chaced two days fucceffively, on the fecond 
day they perform the fame doublings they had pradtifed the day be- 
fore. When hares run ftraight out to a great diftance, it is a proof 
that they are ftrangers. Male hares, efpecially during the moft re- 
markable period of rutting, which is in the months of January, Fe- 
bruary, and March, fometimes perform journies of feveral miles in 
queft of mates ; but, as foon as they are ftarted by dogs, they fly 
back to the place of their nativity. * I have feen a hare,* Fouilloux 
remarks, ‘ fo fagacious, that, after hearing the hunter*8 horn, he 
‘ ftarted from his form, and, though at the diftance of a quarter of a - 

* league, went to fwim in a pool, and lay down on the rulhes in the 

* middle of it, without being chaced by the dogs. I have feen a 

* hare, after running two hours before the dogs, pufh another fropi 

* his feat, and take polTelhon of it. 1 have feen others fwim over 

* two or three ponds, the narrowed of which was eighty paces broad. 

* 1 have feen others, after a two hours chace, run into a fheep-fold 

* and lie down among them. I have feen others, when hard pulhed, 

* run in among a flock of Iheep, and would not leave them. I have 

* feen others, after hearing the noife of the hounds, conceal them- 

* felves in the earth. 1 have feen others run up one fide of a hedge 

* and return by the other, when there was nothing elfe tetween them 

* and the dogs. I have feen others, after running half an hour,. 

* mount an old wall, fix feet high, and clap down in a hole covered 
‘ with ivy. Laftly, 1 have feen others fwim over a river, of about 

* eighty paces broad, oftener than twice, in the length of two bun- 
‘ dred paces.’ 
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The fta ha«, in all ages and nations, been celebrated for craftincfa 
and addrcfs. Acute and circumfpei^, fagacious and prudent, he di- 
iverfifies his condud, and always refervcs fomc art for unforcfeea 
accidents. Though nimbler than the wolf, he trulls not entirely to 
the fwiftnefs of his courfe. He knows how to enfure fafety, by 
providing himfelf with an afylum, to which he retires when danger 
appears. He is not a vagabond, but lives in a fettled habitation and 
in a domeftic (late. The choice of fituation, the art of making and 
rendering a houfe commodious, and of concealing the avenues which 
lead to it, imply a fuperior degree of fcntiment and refledion. The 
foX’poirelTes thefe qualities, and employs them with dexterity and 
advantage. He takes up his abode on the border of a wood, and in 
the neighbourhood of cottages. Here he lillens to the crowing of 
the cocks and the noife of the poultry. He fcents them at a diftancc. 
He choofes his time with great judgment and difcretion. He con- 
ceals both his route and his defign. He moves forward with cau- 
tion, fometimes even trailing his body, and feldom makes a fruitlefs 
expedition. When he leaps the wall, or gets in underneath it, he 
ravages the court-yard, puts all the fowls to death, and then retires 
quietly with his prey, which he either conceals under the herbage, 
or carries olF to his kennel. In a Ihort time he returns for another, 
which he carries off and hides in the fame manner, but in a different 
place. In this manner he proceeds, till the light of the fun, or fome 
movements perceived in the houfe, adtnonilh liim that it is time to 
retire to his den. He does much mifehief to the bird-catchers. Ear- 
'fy in the morning he vilits their nets and their bird-lime, and carries 
off fucceflively.all the birds that happen to be entangled. The young 
hares he hunts in the plains, feizes old ones in their feats, digs out 
the rabbits in the warrens, finds ou^-the nefts of partridges, quails, 
&c. feizes the mothers on the eggs, and deftroys a prodigious num- 
ber of game. Dogs of all kinds fpontaneoully hunt the £bx. Though 
his odour be Rrong, they often prefer him to the flag or the hare. 

When 
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Wben purfued he runs to his hole ; and it is not uncommon to fend 
in terrlera to detain him till the hunters remove the earth, abovey and 
either kill or feize him alive. The moft certain method, howeveiy 
of deftroying a fox is to begin with (hutting up the hole, to ftation 
a man with a gun near the entrance, and then to fearch about with 
the dogs. When they fall in with him, he immediately makes for 
his hole. But, when he comes up to it, he is met with a difcharge 
from the gun. If the (hot miffes him, he (lies off with full fpeed, 
takes a wide circuit, and returns again to the hole, where he is fired 
upon a fecond time ; but, when he difcovers that the entrance is 
(hut, he darts away firaight forward, with the intention of never re- 
vifiting his former habitation. He is next purfued by the hounds, 
whom he feldom fails to fatigue ; becaufe, with much cunning, he 
palTes through the thickcft part of the foreft, or places of the moft 
difiicult accefs, where the dogs are hardly able to follow him ; and, 
when he takes to the plains, he runs ftraight out, without either 
(lopping or doubling. But the moft effedual way of deftroying 
'foxes is to lay fnares baited with live pigeons, fowls, &c. The fox 
is an exceedingly voracious animal. Befide all kinds of fle(h and 
filhes, he devours, with equal avidity, eggs, milk, cheefe, fruits, and 
particularly grapes. He is fo extremely fond of honey, that he at- 
tacks the nefts of wild bees. They at firft put him to flight by num- 
berlefs dings ; but he retires for the foie purpofe of rolling himfelf 
on the ground, and of cru(hing the bees. , He returns to the charge 
fo often, that he obliges them to abandon the hive, which he foon 
uncovers, and devours both the honey and the wax. Some time 
before the female brings forth, (he retires, and feldom leaves her 
hole, where (he prepares a bed for her young. When (he perceives 
that her retreat is difcovered, a^ that her young have been difturb- 
ed, (he carries them off, one by one, into a new habitation. The 
fox deeps in a round form, like the dog ; but, when he only repofes 
himfelf, he lies on his belly with bis hind-legs extended. It is in 

this 
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tBis fituation that he eyes the birds on the hedges and trees. The 
birds have fuch an antipathy againft him, that they no fooner perceive 
hito than they fend forth flirill cries to advertife their neighbours of 
the enemy’s approach. The jays and blackbirds, in particular, fol- 
low the fox from tree to trecj fometimes two or three hundred paces, 
often repeating the watch-cries. The Count de Buffbn kept two 
young foxes, which, when at liberty, attacked the poultry ; but, af- 
ter they were chained, they never attempted to touch a fingle fowl. 
A living hen was fixed near them for whole nights ; and, though 
deftitute of viAuals for many hours, in fpite of hunger and of op- 
portunity, they never forgot that they were chained, and gave the 
hen no difturbance. 

In Kamtfchatka, the animals called gluttons employ a fingular 
ftratagem for killing the fallow-deer. They climb up a tree, and 
carry with them a quantity of that fpecies of mofs of which the deer 
are veij fond. When a deer approaches near the tree, the glutton 
throtys down the mofs. If the deer ftops to cat the mofs, the glut-" 
ton inftantly darts down upon its back, and, after fixing himfelf 
firmly between the horns, tears out its eyes, which torments the ani- 
mal to fuch a degree, that, whether to put an end to its tormepts, 
or to get rid of its cruel enemy, it ftrikes its head againft the trees 
till it falls down dead. The glutton divides the flefti of the deer in- 
to convenient portions, and conceals them in the earth to ferve for 
future provifions. The gluttons on the river Lena kill horfes in the 
fame manner *. 

There are fcveral fpecies of rats in Kamtfchatka. The moft re- 
markable kind is called tegulchitch by the natives. Thefe rats make 
neat and fpacious nefts underground. They are lined with turf, and 

divided 


* Gazette Xateraire, voL i. pag. 481. 



4oa T H E P H I L 0^ S a P H Y 

divided into diiFerent apartraonts, in, which the rats depofit ftoreSi^ 
provifions for fupporting them during the winter. Jt is worthy 
remark, that the rats of this country never touch the provifio^ts laid 
up for the winter, except when they cannot procure nourilhment 
any where 'elfe. Thefe rats, like the Tamrs, change their habiutions. 
Sometimes they totally abandon Kanufehatka for feveral years, and 
their retreat greatly alarms the inhabitants, which they confider as a 
prefage of a rainy feafon, and of a bad year for hunting. Xhe rc% 
turn of thefe animals is, of courfe, looked upon as a good omen. 
Whenever they appear, the happy news is foon fpread over all parts 
of the country. They always take their departure in the fpring, 
when they affemble in prodigious numbers, and traverfe rivers, lakes, 
and even arms of the fea. After they have made a long voyage, 
they frequently lie motionlefe on the fltore, as if they urere dead. 
When they recover their ftrength they recommence theif march. 
The inhabitants of Kamtfchatka are very folicitous for the prefervar 
tion of thefe animals. They never do the rats any injury, but give 
them every afliflance when they lie weakened and extended ’on the 
ground. They generally return to Kamtfchatka about the month 
of Oaober ; and they are fometimes met with in fuch prodigioua 
numbers that travellers are pbligcd to ftop two hours till the whole 
troop palfes. The track of ground they travel in a fingle fummer 
is not lefs wonderful than the regularity they obferve in their march, 
and that inftinftive Impulfe which enables them to forefec, with cer- 
tainty, the changes of times and of feafons. 

# 

With regard to Birds^ their artifices are not lefs numerous nor lefs 
furprifing than thofe of quadrupeds. The eagle and hawk kintk are 
remarkable for the lharpnefs of their fight and the arts they employ 
in catching their prey. Their movements are rapid pr flow, accor- 
ding to their intentions, and the fitualion of the animals they wifli 
to devour. Rapacious Wrds uniformly endeavour to rife higher in 

the 
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the air than their prey, that they may have an opportunity of dart- 
ing forcibly down upon it with their pounces. To counteraft thele 
artthces, Nature has endowed the fmaller and more innocent fpeclea 
of birds with many arts of defence. When a hawk appears, the 
fmall birds, if they find it convenient, conceal , themfelves in hedges 
or bru(h-wood. When deprived of this opportunity, they often, in 
great numbers, feem to follow the hawk, and to expofe themfelves 
unneceflarily to danger, while, in faft, by their numbers, their per- 
petual changes of dire«StIon, and their uniform endeavours to rife 
above him, they perplex the hawk to fuch a degree, that he is un- 
able to fix upon a fingle objeft ; and, after exerting all his art and 
addrefs, he is frequently obliged to relinquifh the purfuit. When in 
the extremity of danger, and after employing every other artifice in 
vain, fmall birds have been often known to fly to men for protec- 
tion. This is a plain indication that thefe animals, though they in 
general avoid the "human race, are by no means fo much afraid of 
man as of rapacious birds. , 

The ravens often frequent the fea-fliores in queft of food. When 
the^ find their inability to break the Ihells of mufcics, &c. to accom- 
plifh this purpofe they ufe a very ingenious ftratagem : They carry 
a-mufcle, or other fticll-fifli, high up in the air, and then dafli it 
down upon a rock, by which means the flhell is broken, and they 
obtain the end they had in view. 

The wood-pecker is furnllhed with a very long and voluble 
tongue. It feeds upon ants and other fmall infeds. Nature has en- 
dowed this bird with a Angular inftindl. It knows how to procure 
food without feeing its prey. It attaches itfelf to the trunks or 
branches of decayed trees ; and, wherever it perceives a hole or cre- 
vice, it darts in its long tongue, and brings it out loaded with infe£ts 
•f different kinds. Hiis operation is certainly inflin^ive ; but tlie 

,3 F inftinfl: 
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inlliaO: is affifted by the ioftrudion of the parents ; for the young 
are no fooner able to fly, than the parents, by the force of example, 
teach them to refort to trees, and to infert their tongues indiferimi* 
uately into every hole or flflTure. 

Of the oeconomy of Fijhes^ as formerly remarked, our knowledge 
is extremely limited. But, as the ocean exhibits a perpetual and a. 
general feene of attack and defence, the arts of alTault and of eva- 
fion muft, of courfe, be exceedingly various. For the prefervation 
of fome fpecies of fiflics. Nature has armed them with ftrong and 
iharp pikes. Others, as the perch* kind, are defended with ftrong 
bony rays in their fins. Others, as the univalve fliell>fi(h, retire in- 
to their ftiells upon the approach of danger. The bivalves and mul- 
tivalves, when attacked, inftantly Ihut their (hells, which, in general, 
is a fufiicient protedion to them. Some univalves, as the limpet- 
kind, attach themfelves fo firmly, by excluding tHh air, to rocks and 
(tones, that, unlefs quickly furprifed, qp force inferior to that of 
breaking the (hell can remove them. TBe flying-fi(h, when purfued, 
darts out of the water, and takes refuge ip the air, in which it is for 
fome time fupported by the operation of its large and pliable fins. 
The torpedo is furni(hed with a remarkable apparatus for felfiprefer- 
vation : It repels every hoftile attempt by an eledrical ftroke, tyhich 
confounds and intimidates its enemies. Several fifhes, and particu- 
larly the falmon kind, when about to generate, leave the ocean, 
afeend the rivers, depofit their eggs in the fand, and, after making 
a proper nidus for their future progeny, return to the ocean from 
whence they came. Others, as the herring-kind, though they fel- 
dom go up rivers, affemble in myriads from all quarters, and ap- 
proach the (hores, or afeend arms of the fea, for the purpofe of pro- 
pagating the fpecies, and cheri(hing their offspring. When that 
operation is performed, they leave the coafts and difperfe in the 
ocean, till the fame ioftindive impulfe forces them to obferve a fimi-*^ 
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hr cohdu^ next feafon. This migration of falmons, herrings, and 
nanf other fifhes, from the ocean to the rivers or fhores, is of infi- 
nite advantage to mankind. They fupply us occafionally, and in 
fbme countries, as Great Britain, and particularly Scotland, with 
abundance of nourifiiing and luxurious food; and, if our fifhe- 
ries were once put upon a proper footing, they would foon confti- 
tute one of the moft powerful incentives to induftry, and become a 
great and important fource of national ftrength and profperity. 

The tribes, though comparatively diminutive, are not defi- 
cient in artifice and addrefs. With much art the fpider fpins his 
web. It ferves him the double purpofe of an habitation, and of a 
machine for catching his food. With incredible patience and perfe- 
verance he lies in the center of his web for days, and fometimes for 
weeks, before an ill-fated fly happens to be entangled. One fpecies 
of fpider, which isTmall, of a blackifh colour, and frequents cottages 
or out-houfes, 1 have known to live during the whole winter months 
without almoft the poflibility of receiving any nourifliment ; for, 
during that period, not a fly of any kind could be difcovercd in the 
apartment. If they had been fixed in a torpid ftate, like fome other 
animals, the wonder of their furviving the want of food fo long 
would not have been fo great. But, in the fevereft weather, and 
through the whole courfe of the winter, they were pcrfedlly adive 
and lively. Neither did they feem to be in the leaft emaciated. 

The formico-leoy or ant-lion, is a finall infed, foincxvhat rcfembling 
a wood-loufe, but larger. Its head is flat, and armed with two fine 
moveable crotchets or pincers. It has fix legs, and its body, which 
terminates in a point, is compofed of a number of membranous rings. 
In the fand, or in finely pulverifed earth, this animal digs a hole in 
the form of a funnel, at the bottom of which it lies in ambuih for 
its prey. As it always walks backward, it cannot pinfue any infed. 
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To fupply this defed, it lays a fnare for them, and efpccially for the 
ant, which is its favourite food. It generally lies concealed under 
tl>^ fand in the bottom aF its funnel or trap, and feldom exhibits 
more than the top of its head. In digging a funnel, the formica- 
leo begins with tracing a circular furrow in the fand, the circumfe- 
rence of which determines the fize of the funnel, which is often an 
inch deep. After the hrft furrow is made, the animal traces a fe- 
cond, which is always concentric with the firft. It throws out the 
fand, as with a fhovel, from the fucceflive furrows or circles, by 
means of its fquare flat head and one of its fore-legs. It proceeds 
in this manner till it has completed Its funnel, which it does with 
furprlfing promptitude and addrefs. At the bottom of this artful 
fnare it lies concealed and immoveable. When an ant happens to 
make too near an approach to the margin of the funnel, the fides of 
which are very fteep, the fine fand gives way, and the unwary ani- 
mal tumbles down to the bottom. The formica-leo infiantly kills 
the ant, buries it under the fand, and fucks out its vitals. It after- 
wards pufhes out the empty fkin, repairs the diforder introducei^in- 
to its fnare, and again lies in ambufh for a frefh prey. 

We formerly took fome notice of that fpecies of fpider which car- 
ries her eggs in a bag attached to her belly. A fpider of this kind 
was thrown into the funnel of a formica-leo. The latter inllantly 
feized the bag of eggs, and endeavoured to drag it under the fand. 
The fpider, from a ftrong love of oflFspring, allowed its own body to 
be carried along with the bag. But the fiender filk by which it was 
fixed to the animal’s belly broke, and a feparation took place. The 
fpider Immediately feized the bag with her pincers, and exerted all 
her ciTorts to regain the obje^ of her affections. But thefe efforts 
were ineficClual ; for the formica-leo gradually funk the bag deeper 
and deeper in the fand. The fpider, however, rather than quit her 
bold, allowed herfelf to be buried alive. In a (hort time, the ob- 
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ferver removed the fand, and took out the fpider. She was perfeA- 
ij unhurt ; for the formica*leo had not made any attack upon her. 
But, fo firong was her attachment to her eggs, that, though fre- 
quently touched with a twig, the would not relinquiih the place 
which contained them 

When arrived at its full growth, the formica>leo gives up the bu« 
finefs of an enfnaring hunter. He deferts his former habitation, 
and crawls about for fome time on the furface of the earth. He at 
laft retires under the ground, fpins a round filken pod, and is foon 
transformed into a fly. 


CHAP. 


Oeuvres de Bonnet, vol. 4. pag. 295. 8ro edit. Amfterdam 17^9. 
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CHAPTER XVI 


Of the Society of Ammals, 


T H £ aflociating principle, from which fo many advantages are- 
derived, is not confined to the human fpecies, but extends, in. 
fome inftances, to every clafs of animals. 

It is remarked by Bufibn, and fome other authors, that the ftate 
of Nature, which had long occupied the attention and refearches of 
philofophers, was rejedled by them after the difcovery was made. 
In the eftimation of the authors alluded to, the favage ilate is the 
fiate of Nature. The firfi: natural condition of mankind is the union 
of a male and a female. Thefe produce a family, who, from ne- 
cefiity, or, in other words, from parental and filial affeAion, contw 
nue together, and aflifi: each other in procuring food and fhelter. 
This family, like moft families in eftabljlhed civil focieties, feel their 
own weaknefs, and their inability to fitpply their wants without 
more powerful refources than their feeble exertions. When this 
wandering and defencelefe family accidentally meet with another fa- 
mily in the fame condition, Nature, it is faid, teaches them to unite 
for mutual fupport and protedion. The afibciation of two families 
may be confidered as the firfi formation of a tribe or nation. When 

a 
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A number of tribes happen to unite, they only become a larger or 
more numerous nation. A fingle pair, it is true, if placed in a fitua- 
tion where plenty of food could be procured without much labour, 
might, in a fuccelfion of ages, produce any indefinite number. This 
is precifely the fituation in which Mofes has placed our firft parents. 
He has added another circumftance highly favourable to a fpeedy 
population. Inftead of the prefent brevity of human life, he informs 
us, that men, in the firft periods of the world, lived and propagated 
feveral hundred years. 

In countries thinly peopled with favages, it is extremely probable, 
that focieties arc formed by the gradual union of families and tribes. 
The increafe of power arifing from mutual aftiftance, and a thou- 
fand other comfortable circumftances, foon contribute to cement 
more firmly the affociated members. Some of the arts of life, befide 
that of hunting, are occafionally difcovered either by accident or by 
the ingenuity of individuals. In this manner, gradual advances are 
made from the favage to the civilized condition .of mankind* This 
is a very (hort view of the origin of fociety, which has been adopted 
by moft authors both ancient and modern, though many of them 
liave derived the aflbciating principle from very different, and even 
from oppofite caufcs, which it is no part of our plan either to enu- 
merate or refute. Some writers, as Ariftotle, and a few moderns, 
implicit followers of his opinions, deny that man is naturally a gre- 
garious or aflbciating animal. To render this notion confiftcnt with 
the adual and univerfal ftate of the human race, thefe authors have 
had recourfe to puerile ^conceits, and to qucftionable fa£ts, which 
it would be fruitlcfs to relate. Other writers, poflTefled of greater 
judgment and difcernment, and lefs warped with vanity and hypo- 
thetical phantoms, have derived the origin of fociety from its real 
and only fourcc. Nature herfelf. 


That 
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That the aflbciating principle is inftindive hardly requires a proof. 
An appeal to the feelings of any human being, and to the univeriiJ 
condition of mankind, is fufiicient. Thefe feelings, it may be &id, 
are acquired by education and habit. By thefe caufes, it is true, our 
focial feelings are ftrengthened and confirmed ; but their origin it 
coeval with the exifience of the firfi human mind. Let any man at- 
tend to the eyes, the features, and the gefiures of a child upon the 
bread;, when another child is prefented to it ; both inftantly, previous 
to the poffibility of infirudion or habit, exhibit the moft evident ex- 
preflions of joy. Their eyes fparkle, their features and gefturcs de- 
monfirate, in the moft unequivocable manner, a mutual attachment, 
and a ftrong defire of approaching each other, not with a hoftile in?* 
tendon, but with an ardent afie£tion, which, in that pure and uncon- 
taminated ftate of our being, does honour to human nature. When 
farther advanced, children who are ftrangers to each other, though 
(heir focial appetite is equally ftrong, difeover a mutual ftiynefs of 
approach. This Ihynefs or modefty, however, is foon conquered by 
the more powerful . inftin^ of aftbeiation. They daily mingle and 
fport together. Their natural affedions, which, at that period, are 
ftrong, and unbiafted by thofe felfifti and vicious motives which too 
often conceal and thwart the intentions of Nature, create warm 
friendlhips that frequently continue during their lives, and produce 
ihe moft beneficial and cordial effeds. When we thus fee with our 
eyes, that the aftbeiating principle appears at a period much more 
early than many of bur other inftinds, who will liften to thofe wri- 
ters who choofe to deny that mia is, naturally, an aflbciating or 
gregarious animal ? ^ 

With regard to the advantages we derive from aflbeiation, a vo- 
lume would not be fufficient to enumerate them. Man, from the 
comparatively great number of inftinds with which his mind is en- 
dowed, necelfarily poflTefles a portion of the reafoning faculty highly 
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fupcrior to that of any other animal. He alone enjoys the power 
of communicating and exprcfling his ideas by articulate and artifi- 
cial language. This ineftimable prerogative is, perhaps, one of the 
greateft fecondary bonds of fociety, and the greateft fourcc of im- 
provement to the human inielleit. Without artificial language, 
though Nature has beftowed on every animal a mode of cxprefling 
its wants and defires, its pleafures and pains, what an humiliating 
figure would the human fpecies exhibit, even upon the fuppofition 
that they did afibciate ? But, when language and aflbeiation are con- 
joined, the human intelleft, in the progrefs of time, arrives at a high 
degree of perfedion. Society gives rife to virtue, honour, govern- 
ment, fubordination, arts, fcience, order, happinefs. All the indivi- 
duals of a community condud themfelves upon a regulated fyfiem. 
Under the influence of eftablifhed laws, kings and magiilrates, by 
the exercife of legal authority, encourage virtue, reprefs vice, and 
difTufe, through the extent of their jurifdidions, the happy effeds 
of their adminiftration. In fociety, as in a fertile climate, human 
t^nts germinate and are expanded ; the mechanical and liberal arts 
flourifh; poets, orators, biflorians, philofophers, lawyers, phyficians, 
and theologians, are produced. Thefe truths are pleafant j and it 
were to be wifhed that no evils accompanied them. But, through 
the whole extent of Nature, it fhould appear, from our limited views, 
that good and evil, pleafure and pain, are necefiary and perpetual 
concomitants. 

The advantages of fociety are immenfe and invaluable. But the 
inconveniencies, hardihips, injuftice, oppreffions, and cruelties, which 
too often originate from it are great and lamentable. Even under 
the mildeft and beft regulated governments, animofities, jealoufies, 
avarice, fraud, and chicane, are unfortunately never removed from 
our obfervation. In abfolute mcnarchies, and particularly in defpo- 
tic governments, the feenes of private and of general calamity and 
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diftrefs are often too dreadful to be defcribed. Notwithftanding aU 
thefc difadvantages, however, any government is preferable to anar- 
chy ; and the comforts, pleafures, and improvements, we receive 
from aflociating with each other, overbalance all the evils to which 
fociety gives rife. 

From an attentive obfervation of the manners and oeconomy of 
animals, fociety has been dillinguifhed into two kinds, which have 
been called proper ^ and improper, i, Proper Societies ^ comprehend 
all thofe animals who not only live together in numbers, but carry 
on certain operations which have a dire£); tendency to promote the 
welfare and happinefs of the community. 2. Improper Societies^ in- 
clude all thofe animals who herd together, and love the company of 
each other, without carrying on any common operations, 

I. Proper Societies . — It is almoft needlefs to remark that man 
holds the hrd rank in animal alTociations of this kind. If men did 
not aflift each other, no operation of any magnitude, or which co\||d 
Ihow any great fuperiority of talents above thofe of the brute crea- 
tion, could pofllbly be effefted. A (ingle family, or even a few fa- 
milies united, like other carnivorous animals, might hunt their prey, 
and procure a fufficient quantity of food. They might, like the 
bear, lo<lge in the cavities of trees ; they might occupy natural caves 
in the rotki. ; they might even build huts with branches of trees and 
with turf, and cement thefe grofs materials with clay. This lowed 
and moft abjed view of human nature is not exaggerated. It were 
to be wilhed that this grovelling condition of mankind were fidi- 
tious, and that, in many regions of the globe,^ it did not, at this mo- 
ment, cxift. Thefc operations of men, when only acquainted with 
the mere rudiments of fociety, indicate parts little fuperior to thofe 
of the brutes. Man, even in his moft uninformed ftate, poftelTes the 
inftinds, or the germs, of every fpecies of knowledge and of genius. 

But 
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But they muft be cberifhed, expanded, and brought gradually to per- 
feftion. It is by numerous and regularly eftablifhed focieties alone 
that fuch glorious exhibitions of human intelleft can be produced. 
What is the hut of a favage when compared to the palace of a prince ? 
or what his canoe when compared to a firft rate fhip of war ? 

Next to the intelligence exhibited in human fociety, that of the 
beavers is the moft confpicuous. Their operations in preparing, 
faChioning, and tranfporting, the heavy materials for building their 
winter habitations, as formerly remarked are truly aftonilhing j 
and, when we read their hiftory, we are apt to think that we are 
perufing the hiftory of man in a period of fociety not inconfulerably 
advanced. It is only by the united ftrength, and co-operation of 
numbers, that the beavers could be enabled to produce fuch wonder- 
ful effetfts ; for, in a folitary ftate, as they at prefent appear in fome 
northern parts of Europe, the beavers, like folitary favages, are timid 
and ftupid animals. They neither aftbeiate, nor attempt to cCfhftrud 
villages, but content themfelves with digging holes in the earth. 
Like men under the oppreflion of defpotic governments, the fpirit 
of the European beavers is deprefled, and their genius is extinguifti- 
ed by terror, and by a perpetual and neceftary attention to individual 
fafety. The northern parts of Europe are now fo populous, and 
the animals there are fo perpetually hunted for the fake of their furs, 
that they have no opportunity of aftbeiating ; of oourfe, thofe won- 
derful marks of their fagacity, which they exhibit in the remote and 
uninhabited regions of North America, are no longer to he found. 
The fociety of beavers is a fociety of peace and of afledion. They 
never quarrel or injure one another, but live together in different 
numbers, according to the dimenfions of particular cabins, in the 
moft perfed harmony. The principle of their union is neither mo- 
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narchical nor defpotic. For the inhabitants of the different cabins, 
as well as thofe of the whole village, feem to acknowledge no chief 
or leader whatever. Their aflbciation prefents to our obfervation a 
model of a pure and perfect republic, the only bafis of which is mu- 
tual and unequivocal attachment. They have no law but the law 
of love and of parental affe£tion. Humanity prompts us to wifh 
that it were pofllble to effablifli republics of this kind among man- 
kind. But the dirpofitions of men have little afiSnity to thofe of the 
beavers. 

The hampffer, or German marmot, and fome other quadrupeds 
of this kind, live in fociety, and affifl: each other in digging and reo- 
deiing commodious their fubtcrraneous habitations. The operations 
of the marmots have already been defcribed ; and the nature of their 
fociety, as they continue during the winter in a torpid ftatc, is either 
lefs known, or does not excite fo much admiration as that of the 
beavers. 

Pairing birds, in fome njcafure, may be confidered as forming pro- 
per focieties ; becaufe, in general, the males and females mutually 
afliff: each other in building neffs and feeding their young. But this 
fociety, except in the eagle tribes, commonly continues no longer 
than their mutual offspring are fully able to provide for themfelves. 
None of the feathered tribes, as far as we know, unite in bodies, ia 
order to carry on any operation common to the whole. 

Neither do we learn from hiftory that fifhcs ever affbciate for the 
purpofe of executing any common operation. Many of them, as 
herrings, falmons, &c. affemble in multitudes at particular feafons 
of the year ; but this aflbciation, to which they are impelled by in- 
ftin^, has no common object ; for each individual is simulated to 

aft 
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&(f;t in this manner by its own motives, and no general elTed is pro- 
duced by mutual exertions. 

In proper focieties, each individual not only attends to his own 
prefervation and welfare, but all the members co>operate in certain 
laborious offices which produce many common advantages that could 
not otherwife be procured. In fome focieties, the general principle 
of aflbeiation and of mutual labour is purely inftindlive, though, in 
many cafes, individuals learn, by obfervation and experience, to mo- 
dify or accommodate this general principle according to particular 
accidents or circumftances j fome examples of which have already 
been given in the chapter upon in(lin£l. 

The infe^l tribes furnifh many indances of proper focieties. The 
honey-bees not only labour in common with adonifhing affiduity 
and art, but their whole attention and afiedions feem to centre in 
the perfon of the queen or fovereign of the hive. She is the bafis of 
their aflbeiation and of all their operations. When ffie dies by any 
accident, the whole community are inflantly in diforder. All their 
labours ceafe. No new cells are conftrufted. Neither honey nor 
wax are colledled. Nothing but perfedl anarchy prevails, till a new 
queen or female is obtained. The government or fociety of bees is 
more of a monarchical than of a republican nature. The whole 
members of the ftate feem to refpeA and to be dire£ted by a Angle 
female. This fa£t affords a ftrong inftance of the force and wifdom 
of Nature. The female alone is the mother of the whole hive, how- 
ever numerous. Without her the fpecies could not be continued. 
Nature, therefore, has endowed the reft of the hive with a wonder- 
ful affection to their common parent. For the reception of her eggs 
Nature impels them to conftrudi cells, and to lay up ftores of provi- 
fions for winter fubflftence. Thcfe operations proceed from pure 
inftindive impulfes. But every inftinA neceffarily fuppofes a degree 
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of intelle£t, a fubftratum to be adled upon, otherwife no impulfe 
could be felt, and, of courfe, no adion nor mark of intelligence could 
poffibly be produced. 

That the intelligence, the government, and the fagacity of bees, have 
been frequently exaggerated, and as frequently mifunderftood, no real 
philofopher, or natural hiftorian, will pretend to deny. But\he late in- 
genious Count de Bufibn, through the whole of his great work, betrays 
the ftrongeft inclination to deny that brutes, even thofe which are e- 
fteemed to be the moft fagacious, as the dog, the elephant, &c. not to 
mention the inferior tribes, as birds, filhes, and infedts, are endowed 
with the fmalleft portion of mind or intelledt, but that all their move- 
ments, their expreffions, their defires, their arts, are folely the refults 
of mechanical impulfes. The Count is peculiarly fevere in his decla- 
mations againft the fagacity of the honey-bees, and the celebrators 
of their oeconomy and manners. * The genius of folitary bees,* he 
remarks, ‘ is vaftly inferior to that of the gregarious fpecies ; and 

* the talents of thofe which alTociate in fmall troops are lefs confpi- 
‘ cuous than of thofe that aflemble in numerous bodies. Is not this 
‘ alone fufficient to convince us, that the feeming genius of bees is 
‘ nothing but a refult of pure mechani/m, a combination of move- 
‘ ments proportioned to numbers, an effedl which appears to be com- 

* plicated, only becaufe it depends on thoufands of individuals ? It 
‘ muft, therefore, be admitted, that bees, taken feparatcly, have lefs 

* genius than the dog, the monkey, and moft other animals: It will 

* likewife be admitted, that they have lefs docility, lefs attachment, 

‘ and lefs fentiment ; and that they poffefs fewer qualities relative to 

* thofe of the human fpecies. Hence we ought to acknowledge, 

* that their apparent intelligence proceeds folely from the multitude 
‘ united. This union, however, prefuppofes not intelledual powers; 

‘ for they unite not from moral views : They find themfelves to- 

* .gether without their confent. This fociety, therefore, is a phyfical 

‘ aflemblage 
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* aflemblage ordained by Nature, and has no dependence on know- 

* ledge or reafoning. The mother bee produces at one time, and in 
^ the fame place, ten thoufand individuals, which, though they were 

* much more ftupid than I have fuppofed them, would be obliged, 

* folely for the prefervation of their exiftence, to arrange thcmfelves 

* into fome order. As they all ad againft each other with equal 
‘ forces, fuppofing their firft movements to produce pain, they would 
*' foon learn to diminilh this pain, or, in other words, to afford mu- 

* tual alliftance : They, of courfe, would exhibit an air of intelll- 

* gence, and of concurring in the accomplifliment of the fame end. 

* A fuperficial obferver would inftantly aferibe to them views and 

* talents which they by no means polTefs : He would explain every 

* adion : Every operation would have its particular motive, and pro- 
‘ digies of reafon would arife without number ; for ten thoufand in- 
‘ dividuals produced at one time, and obliged to live together, mull: 
‘ all ad in the very fame manner ; and, if endowed with feeling, 
‘ they mud acquire the fame habits, afiume that arrangement which 
‘ is the lead painful, or the mod cafy to thcmfelves, labour in their 
‘ hive, return after leaving it. Sac. Hence the orijitt of the many 

* wonderful talents aferibed to bees, fuch as their architedure, their 
‘ geometry, their order, their forefight, their patriotifm, and, in a 

* word, their republic, the whole of which, as I have proval, has nO' 
‘ cxidence but in the imagination of the obferver 

That this mode of reafoning Ihould have been ferioufly adopted 
by fo great a literary charadcr as that of the Count de Buffon, is 
truly adonifhing. TTie fubdance of the argument is, that ten thou- 
fand bees, or other gregarious infeds, when brought into cxidence 
at the fame time, and in the fame place, mud neccffarily, by the in- 
canvenience or pain arifing from mutual predurc, afliime an arrange- 
ment, 
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ment, and con(lru<^ commodious and artful habitations for th*e whole 
community. 1 hate polemical argumentation ; and philofophical ab> 
furdities arc the moft difficult to refute. If ten thoufand butterflies, 
or any other flies, whofe inftindtive or mental powers differed from 
thofe of the bee, Ihould be brought forth at the fame time, and in 
the fame place, which might be eafily effected by colleding their 
chryfalids. Would thefe animals, from the inconveniencies or pain 
they might fuffer by being crouded together, alTume a proper ar- 
rangement, and build habitations fuited to their mutual comfort and 
prefervation ? No. If not allowed to efcape from their prefent fitu- 
ation, they would fuffocate each other ; and, if any of them were 
permitted to get out of their prifon, inftead of returning, like the 
bees, they would avoid it with as much horror as a perfon who had 
made his efcape from the Black Hole of Calcutta. No declamatory 
reafoning, however fpecious, will ever change the nature of truth. 
Without fome portion of intelleft, or what is fynonimous, of mental 
powers, How fliould the different kinds of bees in the fame hive be 
induced to perform fo many different operations ? While fome are 
bufily employed at home in the conftrudllon of cells, others are 
equally induftrious in the fields colle£ting materials for carrying on 
the work. They are no fooner relieved from their load by their 
companions and fellow-labourers in the hive, than they again repair 
to the fields, and, with perfevering induftry, fly from flower to flow- 
er till they have amafled another load of materials, which they im- 
mediately tranfport to the hive. In this laborious office they perfift 
for many hours every day when the weather permits. Will any 
man pretend to affcrt, that thefe, and many fimilar operations per- 
formed by bees, are the refults of mechanical impulfes * ? Are bees, 
when collecting honey, and the farina of flowers, at great diftances 

from 
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from list hive, compelled, by the mechanical prefllire of multitudes, 
to aiTume^ certain arrangement, and all of them to ad in the fame 
manner? Can any animal be poiTelTed of more liberty, or be more 
free from mechanical reftraiint, than a bee while roaming at large in 
the fields ? Befides, What ihould force a bee, while wallowing in 
luxury, to return fo repeatedly to the hive with no other view thanr 
to feed its companions, or to furnifh'them with materials for their 
work ? Here every idea of mechanical impulfe is utterly excluded. 
That bees, as well as other animals, are aduated by motives, or im- 
pulfes, it is willingly allowed. But thefe are not mechanical irapul*' 
fcs. They are the wife and irrefiftible impulfes of Nature upon their 
minds. If bees did not aflbeiate, and mutually aflifi one another in 
their various operations, the fpecies would foon be annihilated. Not 
one of them, it is probable, would furvive the firft winter. But Na- 
ture, ever folicitous for the prefervation of her produdions, has en- 
dowed their minds with an aflbeiating principle, and with infiinds 
which ftimulate them to perform all thofe wonderful operations that 
are neceflary for the exiftence of individuals, and the continuation of 
the fpecies. 

What are called the common caterpillars afford an inflance of pro- 
per afibciation. About the middle of fummer, a butterfly depofits 
from three to four hundred eggs on the leaf of a tree, from each of 
which, in a few days, a young caterpillar proceeds. They arc no 
fooner hatched than they begin to form a common habitation.' They 
fpin filken threads, which they attach to one edge of the leaf, and 
extend them to the other. By this operation they make the two 
edges of the leaf approach each other, and form a cavity refembling 
a hammock. In a fhort time, the concave leaf b completely roofed 
with a covering of filk. Under this tent the animals live together 
in mutual friendihip and harmony. When not difpofed to eat or to 
fpin, they retire to their tent. It requires fcveral of thefe habitations 

3 H to 
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to contain the whole. According as the animals increafe in lize, the 
number of their tents is augmented. But thefc are only temporary 
and partial lodgements, conftrufted for mutual conveniency, till the 
caterpillars are in a condition to build one more fpacious, and which 
will be fufficient to contain the whole. After gnawing one half of 
the fubllance of fuch leaves as happen to be near the end of fome 
twig or fmali branch, they begin their great work. In conftru^ling 
this new edifice or neft, the caterpillars encruft a confiderable part 
of the twig with white filk. In the fame manner, they cover two 
or three of fuch leaves as are neareft to the termination of the twig. 
They then fpin filken coverings of greater dimenfions, in which they 
inclofe the two or three leaves together with the twig. The neft is 
now fo fpacious that it is able to contain the whole community, 
every individual of which is employed in the common labour. Thefe 
nefts are too frequently feen, in autumn, upon the fruit-trees of our 
gardens. They are ftill more expofed to obfervation in winter, 
when the leaves, which formerly concealed many of them, are fallen. 
They confift of large bundles of white filk and withered leaves, with- 
out any regular or conftant form. Some of them are flat, and others 
roundifh ; but none of them are deftitute of angles. By different 
plain coverings extended from the oppofite fides of the leaves and 
of the twig, the internal part of the neft is divided into a number of 
different apartments. To each of thefe apartments, which feem to 
be very irregular, there are pafiages by which the caterpillars can ei- 
ther go out in queft of food, or retire in the evening, or during rainy 
weather. The filken coverings, by repeated layers, become at laft fo 
thick and ftrong, that they refill all the attacks of the wind, and all 
the injuries of the air, during eight or nine months. About the be- 
ginning of Odlober, or when the froft firft commences, the whole 
community fliut themfelves up in the neft. During the winter 
they remain immoveable, and feemingly dead. But, when expofed 
to heat, they foon difeover fymptoms of life, and begin to creeps in 
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this xK>untiyt they feldom go out of the nefl: till the middle or end 
of April. When they fliut themfelves up for the winter, they are 
very fmall ; but, after they have fed for fome days in fpring upon 
the young and tender leaves, they find the nefl hfelf, and all the en- 
trances to it, too fmall for the increafed lize of their bodie^. To re- 
medy this inconvenicncy, thefe difgufting reptiles know how to en- 
large both the nefl and its pafTages by additional operations accom- 
modated to their prefent ftate. Into thefe new lodgings they retire 
when they want to repofe, to fcrcen themfelves from the injuries of 
the weather, or to call their fkins. In hne, after calUng their fkins 
fevoral times, the time of their dlfperfion arrives. From the begin- 
ning to near the end of June, they lead a folitary life. Their focial 
difpofition is no longer felt. Each of them fpins a pod of coarfe 
brownifh filk. In a few days they are changed into chryfalids; and, 
in wghteen or twenty days more, they are transformed into butter- 
flies. 

Caterpillars of another fpecics, which Reaumur diAiuguifhes by 
the appellation of the procejjionary caterpillar^ live in fociety till their 
transformation into flies. Thefe caterpillars are of the hairy kind, 
and are of a reddifh colour. They inhabit the oak, and feed upon 
its leaves. When very young, they have no fixed or general habi- 
tation. But, after they have acquired about one half of their natu- 
ral fize, they alTemble together, and confirufl a nefl fuflScient to ac- 
commodate the whole. The nefis of thefe caterpillars are attached 
to the trunks of the oak, and are fituated fometimes near the earth, 
and fometimes feven or eight feet above its furface. They confill 
of different flrata, or layers, of filk, which are fpun by the united la- 
bour of the whole community. Their figure is neither firikiiig nor 
uniform. On the part of the oak to which they are fixed they form 
a protuberance fimilar to thofe knots which are feen upon trees. 
This protuberance fometimes refembles a fegment of a circle, and 
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foqietimes it is three or four times longer than it is broad. Some 
of thefe nefts are from eighteen to twenty inches long, and from five 
to fix inches wide. About the middle of their convexity, they often 
rife more than four inches above the furface of the tree. Between 
the trunk of the tree and the layers of filk a fingle hole is left, to 
allow the animals to go out in queft of food, and to retire into the 
neft after they are fatiated. Notwithfianding the great bulk of thele 
nefts, and though there are often three or four of them upon the 
fame tree, and never elevated above the height of diftind^ vifion, they 
are not eafily perceived ; for the filk of which they are compofed is 
cinereous, and refembles, in colour, thofe mofies with which the 
trunk of the oak is generally covered. 

The inhabitants of a neft, which are numerous, march out, about 
the fetting of the fun, to forage, under the conduA of a chief or 
leader, all whofe movements they uniformly follow. The order 
they obferve is fmgular. The fitft rank confifts of fingle animals, 
the fecond of two, the third of three, the fourth of four, and fome> 
times more. In this manner they proceed in queft of food with all 
the regularity of difciplined troops. The chief or leader has no 
marks of pre-eminence;, for any individual that happens firft to 
ifiue from the neft, from that circumftance alone, becomes the lead- 
er of an expedition. After making a full repaft upon the neigh- 
bouring leaves, they return to the neft: in the fame regular order ; 
and this pradice they continue during the whole period of their ex- 
iftence in the caterpillar ft^e.. It was from this ftrange regularity 
of movement that Reaumur, with much propriety, denominated 
thefe animals procejicnary. caterpillars. When arrived at maturity, 
each individual fpins a filken pod, is converted into a chryfalis, 
and afterwards aflumes the form of a butterfly. This lafl; tranf- 
formation breaks all the bonds of their fiormer aflbeiation, and the 
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female flies dcpofit their eggs, which, when hatched, produce new 
colonies, who exhibit the fame oeconomy and manners. 

There are feveral fpecies of caterpillars who are real republicans, 
and whofe difcipline, manners, and genius, are equally diverflfled as 
thofe of the inhabitants of different nations and climates. Some, 
like particular favages, conftru^l a kind of hammocks, in which they 
take their viftuals, repofe, and fpend their lives till the period of 
their transformation. Others, like the Arabs and Tartars, conftrud 
and live in filken tents, and, after confuming the neighbouring her- 
bage, they leave their former habitations, and encamp on frefli paf- 
ture. Under thefe tents they are not only prote^ed from the inju- 
ries of the weather, but they repofe in them when fick, or in a ftatc 
of inafiivity. They go out of their tents at particular times in queft 
of food, and often to confiderable diftances ; but they never lofe their 
way back. It is not by fight that they are diredled with fo much 
certainty to their abodes. Nature has furniflied them with another 
guide for regaining their habitations. We pave our ftreets with 
ftones ; but the caterpillars cover all their roads with filken threads. 
Thefe threads make white tracks, which are often more than a fixth 
of an inch wide. It is by following thefe filken tracks, however 
complicated, that the caterpillars never mifs their nefts. If the road 
is broke by a man’s finger drawn along it, or by any other accident, 
the caterpillars are greatly embarrafled. They flop fuddenly at the 
interrupted fpace, and exhibit every mark of fear and of diffidence. 
Here the march flops, till an individual, more bold or more impa- 
tienl than his companions^ traverfes the gap. In his paflage, lie 
leaves behind him a thread of filk, which ferves as a bridge or con- 
duOor to the next that follows. By the progreffion of numbers, 
each of which fpins a thread, the breach is foon repaired. We can- 
not fuppofe that thefe flupid animals cover their roads to prevent 
thfif wandering. But they never wander, bccaufe their roads are 

covered 
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marmots and dormice, they flecp during the winter. A very mo- 
derate degree of cold is fufiicient to render them torpid. In fad, it 
is now well known that they amafs no magazines of proviiions. The 
grains which, with fo much induftry and labour, they carry to their 
neft, are not intended to be food to the animals, but, like the bits of 
Araw and wood, are employed as materials in the conftrudion of 
their habitation. 

2 . Improper 5'oc/r/iVx.— Many animals are gregarious, though they 
unite not with a view to any joint operation, fuch as conftruding 
common habitations, or mutually and indifcriminately nourifliing 
and proteding the offspring produced by the whole fociety. But, 
even among animals of this defcription, there are motives or bonds 
of aflfociation, and, in many inftances, they mutually affiil and de- 
fend each other from hoftile affaults. 

The ox is a gregarious animal. When a herd of oxen are paf- 
turing in a meadow, if a wolf makes his appearance, they inllantly 
form themfelves in battle array, and prefent their united horns to the 
enemy. This warlike difpofition often intimidates the wolf, and 
obliges him to retire. 

In winter, the hinds and young flags affociate, and form herds, 
which are always more numerous in proportion to the feverity of 
the weather. One bond of their fociety feems to be the advantage 
of mutual warmth derived from each other’s bodies. In fpring they 
dlfperfe, and the hinds conceal themfelves in the forells, where they 
bring forth their young. The young Hags, however, continue to- 
gether; they love to browfe in company; and neceflity alone forces 
them to feparate. 


The 
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The<!oiint de Bufibn reprefents fheep as ilupid creatures, xvhich 
«re ftitapable of defending tfaemfelves againft the attacks of any ra- 
padous animal. He maintains that the race muft long ago have 
been extinguiflied, if man had not taken them und(u: his immediate 
protcdlion. But Nature has furnifhcd every ipecies of animated beings 
with weapons and arts of defence which are fufficient for individual 
prefervatibn as well as the continuation of the kind. Sheep are en- 
dowed with a ftrong affociating principle.. When threatened with 
an attack, like foldiers, they form a line of battle, and boldly face 
the enemy. In a natural date, the rams conftitute one half of the 
flock. They join together and form the front. When prepared in 
tfhia manner for repelling an aflault, no lion or tiger can refifl their 
united impetuofuy and force. 

A family of hogs, when in a ftate of natural liberty, never fcpa- 
r-ate till the young have acquired ftrength fuflicient to repel the wolf. 
When a wolf threatens an attack, the whole family unite their for- 
ces, and bravely defend each other. 

The wild dogs of Africa hunt in packs, and carry on a perpetual 
war againfl; other rapacious animals. The jackals of Alia and Africa 
likewife hunt in packs. But, though animals of this kind mutually 
afiift each other in killing prey, individual advantage is the chief, if 
not the only bond of this temporary union# 

Another kind of fociety is obfervablc among domeftic animals. 
Horfes and oxen, when deprived of companions of their own fpe- 
cies, aflodate, and difeover a vifible attachment. A dog and an ox, 
or a dog and a cow, when placed in certain circumftances, though 
the fpecies are remote, and even hoftile, acquire a ftrong afFeaion for 
each other. The fame kind of afTociation takes place between dogs 
and cats, between cats and birds, &c. If domeftic animals had a 

3 I ftrong 
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ilrong aTerilon to one another, man could not derive To many ad- 
vantages from them. Morfes, oxen, fheep, &c. by browfing pro- 
mifcuoufly together, augment and meliorate the common pailure. 
By living under the fame roof, and feeding in common, this afllbci- 
ating principle is ftrengthened and modified by habit, which of^ell 
commences immediately after birth. A fin^e horfe confined in ati 
inclofure, difcovers every mark of uneafinefs. He becomes refllefs, 
neglefts his food, and breaks through every fence in order to join 
his companions in a neighbouring field. Oxen and cows will not 
fatten in the fineft pafturc, if they are deprived of fociety. 

From the fa£ts and remarks contained in this chapter, it feems to 
be evident, that the principle of alTociation in man, as well as in 
many other animals, is purely inftin£tive ; and that this principle 
may be ftrengthened and modified by the numberlefs advantages de- 
rived from it, by imitation, by habit, and by many other circumi- 
flances. 


CHAP. 
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CHAPTER XVII. 


Of the Docility of Animals, 


O F all animals capable of culture, man is the moll: dudile. By 
inftrudion, imitation, and habit, his mind may be moulded 
into any form. It may be exalted by fcience and art to a degree of 
knowledge, of which the vulgar and uninformed have not the mofl: 
diftant conception. The reverfe is melancholy. When the human 
mind is left to its own operations, and deprived of almoft every op- 
portunity of focial information, it finks fo low, that it is nearly ri- 
valed by the moft fagacious brutes. The natural fuperlority of man 
over the other animals, as formerly remarked, is a neceflary refult 
of the great number of inftinds with which his mind is endowed. 
Thefe inftinds are gradually unfolded, and produce, after a mature 
age, reafon, abftradion, invention, fcience. To confirm this truth, 
it would be fruitlefs to have recourfc to mctaphyfical arguments, 
which generally miflead and bewilder human reafon. A diligent at- 
tention to the a^ual operations of Nature is fuflScient to convince 
any mind that is not warped and deceived by popular prejudice, the 
fetters of authorities, as they are called, whether ancient or modern, 
or by the vanity of fupporting preconceived opinions and favourite 
theories. Let any man refled on the progrefs of children from birth 

3 I 2 1 t«* 
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to manhood. At firft, their inftindts are limited to obfcure fenfa- 
tions, and to the performance of a few corporeal adlions, to which 
they are prompted, or rather compelled, by certain Simulating im- 
pulfes unnecelTary to be mentioned. In a few months, their fenfa- 
tions are perceived to be more diSind, their bodily a&ions are 
better direded, new inftinds are unfolded, and they alTume a 
greater appearance of rationality and of mental capacity. When 
ftill farther advanced, and after they have acquired fome ufe of lan- 
guage, and fome knowledge of natural objeds, they begin to reafon; 
but their reafonings are feeble, and often prepofterous. In this 
manner they uniformly proceed in improvement till they are adu- 
ated by the laft inftind, at or near* the age of puberty. After this 
period, they reafon with fome degree of perfpicuity and juftnefs. 
But, though their whole inSinds are now unfolded and in adion, 
every power of their minds requires, previous to its utmoft exer- 
tions, to be agitated and polilhed by an examination of a thoufand 
natural and artificial objeds, by the experience and obfervations of 
thofe with whom they affociate, by public or private inftrudion, by 
fludying the writings of their predeceflbrs and contemporaries, and 
by their own refledions, till they arrive at the age of thirty*five. 
Previous to that period, much learning may have been acquired, 
much genius may have been exerted ; but, before that time of life, 
judgment, abftradion, and the reafoning faculty, are not fully ma- 
tured. This progrefs is the genuine operation of Nature, and the 
gradual fource of human fagacity and mental powers. The fame 
progrefs is to be obferved in the powers of the body. It arrives, 
indeed, fooncr at perfedion than the mind. But, if the progrefs of 
the mind greatly preceded that of the body, what a miferable and 
aukward figure would human beings, at an early period of theic 
exiilence, exhibit ? Adive and vigorous minds. Simulated to com- 
mand what the organs of their bodies were unable to obey, would 
produce pecviflinefs, anger, regret, and every diSreSlng pailioo.. 

The 
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The bodies of men, though not fo dudile as their minds, are 
capable, when properly managed by early culture, of wonderful ex- 
ertions. Men, accullomed to live in polifhed focieties, have little or 
no idea of the activity, the courage, the patience, and the perfe- 
vering induftry of favages, when fimply occupied in hunting wild 
animals for food to themfelves and their families. The hunger, the 
fatigue, the hardlhips, which they not only endure, but defpife with 
fortitude, would amaze and terrify the imagination of any civilized 
European. 

Befide man, many other animals are capable of being inftruiSted. 
The ape«kind, and efpecially the larger fpecies of them, imitate the 
aftions of men without any inftrudion. This imitation they are 
enabled to perform with the greater exadnefs, on account of their 
ftrudure. The orang-outang, a native of the fouthern regions of 
Africa and India, is as tall and as ftrong as a man. He has no tail. 
His face is flat. His arms, hands, toes, and nails, arc perfedly fimi- 
lar to ours. He walks conftantly on end j and the features of his 
vifage make a near approach to thofe of the human countenance. 
He has a beard on his chin, and no more hair on his body than 
men have when in a ftate of nature. He knows how to bear arms, 
to attack his enemies with ftones, and to defend himfelf with a club. 
Of all the apes, the orang-outang, or ivi/J man^ as he is called by 
the Indians, has the greateft refemblance to man both in the ftruc- 
ture of his body and in his manners. There are two fuppofcd fpe- 
cies of orang-outang, a larger and a fmaller. The latter has been 
feveral times brought to Europe, and accurate defcripcions have been 
given both of his external and internal parts. But, with regard to 
the larger kind, who is faid to exceed the ordinary flature of man-, 
we have nothing to rely on but the relations of travellers. Bontiuj, 
who was chief phyfician in Batavia, affirms exprefsly, that he faw, 
with admiration, feveral individuals of this fpccies walking on their 

two 
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two feet. Ampng others, he remarked a fenvUe, who feemed to 
have a llenfe of modefty, who covered her face with her hands when 
njen approached her with whoqi fhe was unacquainted, who wept, 
groaned, and feemed to want nothing of humanity but the faculty 
of fpecch *. Many other furprifing actions performed by this ani- 
mal are recorded by different voyagers, which it is unneceflary to 
repeat, efpecially as we have a fufiicient number of fa^s attefled by 
unequivocal evidence. The Count de Buffon, with much probabi- 
lity, confiders what are called the large and fmall orang-outangs to 
be the fame fpecies of animals ; for thofe hitherto brought to Eu- 
rope were very young, and had not acquired one half of their Ma- 
ture. 

* The orang-outang,’ fays BuSbn, ‘ which I faw, walked always 

* o,n two feet, even when carrying things of conliderable weight. 

* His air was melancholy, his movements meafured, his difpofuions 

* gentle, and very different from thofe of other apes. He had nei- 
‘ ther the impatience of the Barbary ape, the malicioufnefs of the 
‘ baboon, nor the extravagance of the monkeys. It may be alledged 

* that he had the benefit of inftrufiion ; but the apes, which I fhall 

* compare with him, were educated in the fame manner. Signs and 
‘ words were alone fufiicient to make our orang-outang ad : But 
‘ the baboon required a cudgel, and the other apes a whip ; for none 
‘ of them would obey without blows. I have feen this animal pre- 

* fent his hand to condud the people who came to vifit him, and 

* walk as gravely along with them as if he had formed a part of the 

* company. I have feen him fit down at table, unfold his towel, 

* wipe his lips, ufe a fpoon or a fork to carry the viduals to his 
‘ mouth, pour his liquor into a glafs, and make it touch that of the 

* perfon who drank along with him. When invited to drink tea, 

‘ he 


• Jac. Bont. Hift. Nat. Ind. cap. 32. 
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* he brought a cup and a faucer, placed them on the table, put in 

* fugar, poured out the tea, and allowed it to cool before he drank 

* it. All thefe adlions he performed without any other inftigation 

* than the figns or verbal orders of his mailer, and often of his own 

* accord. He did no injury to any perfon : He even approached 

* company with circumfpedlion, and prefented himfelf as if he want- 

* ed to be careffed. He was very fond of dainties, which every 

* body gave him : And, as his breaft was difeafed, and he was af- 

* Hided with a teazing cough, this quantity of fweatmeats un- 
‘ doubtedly contributed to Ihorten his life. He lived one fummer 
‘ in Paris, and died in London the following w'inter. He eat almoft 

* every thing j but preferred ripe and dried fruits to all other kinds 

* of food. He drank a little wine j but fpontaneoufly left it for 
‘ milk, tea, or other mild liquors ** 

M. de la Brofle purchafed two orang-outangs from a Negro, whofe 
age exceeded not twelve months. * Thefe animals,’ he remarks, 
‘ have the inllind of fitting at table like men. They cat every 

* kind of food without diftindion. They ufe a knife, a fork, or a 

* fpoon, to cut or lay hold of what is put upon their plate. They 

* drink wine and other liquors. We carried them aboard. At table, 
‘ when they wanted any thing, they made themfelvcs be underftood 
‘ by the cabin-boy : And, when the boy refufed to give them what 
‘ they demanded, they fometimes became enraged, feized him by 

* the arm, bit, and threw him down.-— The male was feized with 
licknefain the road. He made himfelf be attended as a human 

‘ being. He was even twice bled in the right arm: And, whenever 
*■ he found himfelf afterwards in the fame condition, he held out 
^ his arm to be bled, as if he knew that he had formerly received 
beneht from, that operation.’ 

We 
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We are informed by Francis Pyrard, ‘ that, in the province of 

* Sierra-Leona, there is a fpecies of animals called baris^ (the orang- 

* outang), who are firong and well limbed, and fo indufirious, 

* that, when properly trained and fed, they work like fervants ; that 

* they generally walk on the two hind-feet j that they pound any 

* fubftances-in a mortar j that they go to bring water from the river 

* in fmall pitchers, which they carry full on their heads. But, 

* when they arrive at the door, if the pitchers are not foon taken 
‘ off, they allow them to fall ; and, when they perceive the pitcher 

* overturned and broken, they weep and lament With regard 
to the education of thefe animals, the teftimony of Schoutton corre- 
fponds with that of Pyrard. ‘ They are taken,* fays he, ‘ with fnares, 

* taught to walk on their hind-feet, and to ufe their fore-feet as 
‘ hands in performing different operations, as rinfing glafles, carry- 
‘ ing drink round the company, turning a fpit,* &c. f. Guat in- 
forms us, that he ‘ faw at Java a very extraordinary ape. It was a 

* female. She was very tall, and often walked ereft on her hind- 

* feet. On thefe occafions, fhe concealed with her hands the parts 

* which diftinguilh the fex.— She made her bed very neatly every 
‘ day, lay upon her fide, and covered herfelf with the bed-clothes.-— 
‘ When her head ached, fhe bound it up with her handkerchief j 

* and it was amuling to fee her thus hooded in bed. I could relate 

* many other little articles which appeared to be extremely fingular. 

* But I admired them not fo much as the multitude ; becaufe, as I 

* knew the defign of bringing her to Europe to be exhibited as a 
‘ fhew, I was inclined to think that fhe had been taught many of 

* thefe monkey tricks, which the people confidered as being natural 

* to the animal. She died in our fhip, about the latitude of the 

. ‘ Cape 


* Voyages de Fran9ols Pyrard, tom, 2. pag. 331. 
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• Otpe of Good Hope. The figure of thi» ape had a very great rc- 

* iemblance to that of mao 

We have now enumerated the principal fafts regarding this ex** 
traordinary animal which have been related by voyagers of credit^ 
and by thofe who have feen and examined him in Europe ; and fhall 
only remark* that* notwithfianding the great fimilarity of his ilruc* 
ture and organs to thofe of the human fpecies* his genius and talents, 
feem to be very limited. The form of his body enables him to imi- 
tate every human adion. But, though he has the organs of fpeecb*. 
he is deftitute of articulate language. If* however* he were domef- 
ticated, and proper pains beftowed for inftruding him, he might un- 
quefiionably be taught to articulate. But, fuppofing this point to 
be obtained, if he remained incapable of refiedion, if he was unable 
to comprehend the lAeaning of words, or to difcover by his expref- 
fions a degree of intelled greatly fuperior to that of the brute crea- 
tion, which 1 imagine would be the cafe, he could never* as fome 
authors have held forth* be exalted to the diftinguifned rank of hu- 
man beings. 

Of all quadrupeds, of whofe biftory and manners we have any 
proper knowledge, the elephant is moft remarkable both for docility 
and underfianding. Though his fize is enormous, and his members 
rude and difproportioned, which give him, at firft fight, the afped 
of dullnefs and fiupidity, his genius is great, and his fagacious man- 
ners* and his fedate and colleded deportment, are almoft incredible. 
He is the largefi; and ftrongeft of all terreftrial animals. Though 
naturally brave, his difpofiiions are mild and peaceable. He is an 
afibciating animal, and feldom appears alone in the forefts. When 
in danger, or when they undertake a depredatory expedition into 
I 3 K cultivated 
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cultivated fields, the elephants aflemble in troops. The oldeft takes 
the lead; the next in feniority brings up the rear; and the young 
and the feeble occupy the center. In the forefts and folitudes they 
move with lefs precaution ; but never feparate fo far afunder as to 
render them incapable of affording each other mutual afliftance when 
danger approaches. A troop of elephants conflitutes a mofl formi- 
dable band. Wherever they march, the foreft feems to fall before 
them. They bear down the branches upon which they feed; and, 
if they enter an inclofure, they foon deftroy all the labours of the 
hufbandman. Their invafions are the more tremendous, as there is 
hardly any means of repelling them ; for, to attack a troop, when 
thus united, would require a little army. It is only when one or 
two elephants happen to linger behind the reft, that the hunters dare 
exert their art and ingenuity in making an attack; for any at- 
tempt to difturb the troop would certainly prove fatal to the aftail- 
ants. When an infult is offered, the elephants inftantly move for- 
ward againft the offender, tofs him in the air with their tufks, and 
afterwards trample him to pieces under their feet, or rather pillars 
of flefh and bone. Let not the charader of this noble and majeftic 
animal, however, be mifreprefented. With force and dignity he re- 
fents every affront; but, when not difturbed by petulance or adual 
injury, he never (hows an hoftile intention either againft man or 
any other animal. Elephants live entirely on vegetables, and have 
no thirft for blood. Shch is their focial and generous difpofition, 
that, when an individual chances to meet with a luxurious fpot of 
pafture, he immediately calls to his companions, and invites them to 
partake of his good fortune. 

The elephant poffefles all the fenfes in perfedion ; But, in the 
fenfe of touching, he excells ail the brute creation. His trunk is the 
chief inftrument of this fenfe. In an elephant of fourteen feet high, 
the trunk is about eight feet long, and five feet and an half in cir* 

cumference 
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cttinference at the bafe. It is a large fielhy tube, divided through 
its whole extent by a feptum or partition. It is capable of motion 
in every diredion. The animal can (horten or lengthen it at plea- 
fure. It anfwers every purpofe of a hand ; for it grafps large objeds 
with great force, and its extremity can lay hold of a fixpence, or 
even of a pin. The trunk of the elephant affords him the fame 
means'of addrefs as the ape. It ferves the purpofes of an arm and 
a hand. By this inftrument, the elephant conveys large or fmall 
bodies to his mouth, places them on his back, embraces them faff, 
br throws them forcibly to a diftance. In a ftate of nature and per- 
fed freedom, the difpofitions of the elephant are neither fanguinary 
nor ferocious. They are gentle creatures, and never exert their 
ftrength, or employ their weapons, but in defending themfelves or 
proteding their companions. Even when deprived of the inftruc- 
tion of men, they poflefs the fagacity of the beaver, the addrefs of 
the ape, and the acutenefs of the dog. To thefe mental talents are 
added the advantages of amazing bodily ftrength, and the experience 
and knowledge he acquires by living at leaft two centuries. With 
his trunk he tears up tress. By a pulh of his body be makes a breach 
in a wall. To this prodigious ftrength he adds courage, prudence^ 
and coolnefs of deportment. As he never makes an attack but 
when he receives an injury, he is univerfally beloved ; and all ani- 
mals refped, becaufe none have any reafon to fear him. In all ages, 
men have entertained a veneration for this moft magnificent and fa- 
gacious of terreftrial creatures. The ancients regarded him as a mi- 
racle of Nature, and he is, in reality, one of her greateft efforts. But 
they have greatly exaggerated his faculties. Without hefitation, they 
have aferibed to him high intelledual powers and moral virtues; 
Pliny, Ailian, Plutarch, and other authors of a more modern date; 
have bellowed on the elephant not only rational manners, but an in<> 
nate religion, a kind of daily adoration of the fun and moon, the ufe 
•f aldution before worlhip, a fpirit of divination, piety toward hea- 

3 K. z vea 
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ven aad tlieir fellow creatures, whom they affift ait the approaoh of 
death, and, after their deceafe, bedew them with tears, and cover 
their bodies with earth. 

When tamed and inftruded by man, the elephant is foon render- 
ed the mildeft and moft obedient of ail domeftic animals. He tores 
his keeper, carefles him, and anticipates his commands. He learns 
to comprehend figns, and even to underftand the expreflion of 
founds. He diftinguifhes the tones of command, of anger, and of 
approbation, and regulates his adions by his perceptions. The voice 
of his mailer he never miftakes. His orders are executed with ala- 
crity, but without any degree of preeipitation. His movements are 
always meafured and fedate, and his charadler teems to correfpond 
with the gravity of his mafs. To accommodate thofe who mount 
him, he readily learns to bend his knees. With bis trunk he falutes 
his friends, ufes it for railing burdens, and afiills in loading himfelf. 
He loves to be clothed, and feems to be proud of gaudy trappings* 
In the fouthern regions, he is employed in drawing waggons, ploughs, 
and chariots. * I was cyc-witncfs,’ fays P. Philippe, * to the follow- 

* ing fa£l8. At Goa, there are always ibme elephants employed in 

* the building of (hips. 1 one day went to the lide of the river, 

* near which a large Ihip was building in the city of Goa, where 

* there is a large area filled with beams for that purpoie. Some 

* men tie the ends of the hcavieft beams with a rope, which is hand- 

* cd to the elephant, who carries it to his mouth, and, after twifltng 

* it round his trunk, draws it, without any condudlor, to the place 

* where the fhip is building, though it had only once been pointed 

* out to him. He fometimes drew beams fo large that more than 

* twenty men would have been unable to move. But, what iiirprifed 

* me ftill more, when other beams obftruded the road, he elevated 

* the ends of his own beams, that they might run eafUy over thofe 

* which lay in his way. Could the xnt^ enligliteaed man do 

‘ more? 
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* monfi •?* When at work, the elephant draws equally, and, if pro- 
perlj* managed, never turns reftive. The man who condu<a3 the ani- 
mal generally rides on his neck, and employs a hooked iron road, or 
a hodkin, with which he pricks the head or fides of the ears, in or- 
der to pufli the creature forward, or to make him turn. But words 
are commonly fufficient. The attachment and affedion of the ele- 
phant are fomettmes fo ftrong and durable that he has been known 
to die of grief, when, in an unguarded paroxyfm of rage, he had 
killed his guide. 

Before the invention of gunpowder, elephants were employed 
in war by the African and Ahatic nations. ‘ From time immemo- 
‘ rial,’ fays Schouien, * the Kings of Ceylon, of Pegu, and of Ara- 

* can, hare ufed elephants in war. Naked fabres were tied to their 

* trunks, and on their backs were fixed fmall wooden caftles, which 
‘ contained five or fix men armed with javelins, and other wea- 

* pons t** The Greeks and Romans, however, foon became ac- 
quainted with the nature of ihefe monftrous warriors. They open- 
ed their ranks to let the animals pafs, and dire<Sted all their weapons, 
not againft the elephants, but their condudors. Since fire has now 
become the element of war, and the chief inftrument of defirudion, 
elephants, who are terrified both at the flame and the noife, would 
be more dangerous than ufeful in our modern battles. The Indian 
Kings, however, ftill arm elephants in their wars. In Cochin, and 
other parts of Malabar, all the warriors who fight not on foot are 
mounted on elephants The fame pradice obtains in Tonquin, 
Siam, and Pegu. In thefe countries, the kings and nobles at public 
feftivals are always preceded and followed by numerous trains of 

elephants, 
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elephants, pompouQy adorned with pieces of Eiining metal, and 
clothed with rich garments. Their tuiks are ornamented with ringa 
of gold and filver ; their ears and cheeks are painted with various 
colours ; they are crowned with garlands ; and a number of fmall 
bells are fixed to different parts of their bodies. They delight in 
gaudy attire ; for they are cheaiful and carefiing in proportion to 
the number and fplendour of their ornaments. The Afiatics, who 
were very anciently civilized, perceiving the fagacity and docility of 
the elephant, educated him in a fyfiematic manner, and modified his 
difpofitions according to their own manners, and the ufeful labours 
m which his firength and dexterity could he employed. 


A domeftic elephant performs more labour than could be accom- 
pUlhcd by fix horfes j but he requires much care and a great deal of 
food. He is fubje<lf to be over-heated, and muft be led to the 
water twice or thrice a-day. He eafily learns to bathe himfclf. With 
his trunk he fucks up large quantities of water, carries it to his 
mouth, drinks part of it, and, by elevating his trunk, makes the 
remainder run over every part of his body. To give feme idea of 
the labour he performs, and the docility of his difpofixions, it is 
worthy of remark, that, in India, all the bales, lacks, and tuns, 
tranfpoited from one place to another, are carried by elephants. 
They carry burdens on their bodies, their necks, their tuiks, and 
even in their mouths, by giving them the end of a rope,, which they 
hold faff with, their teeth. Uniting fagacity with ftrength, they 
never break or injure any thing committed to their charge. From 
the margins of the. rivers, they put weighty bundles Into boats with* 
out wetting them, lay them down gently, and arrange them where 
they ought to be placed. When the goods are difpofed as their 
maffers direct, they examine with their trunks whether the articles^ 
are properly ffowed ; and, if a calk or tun rolls, they go fpontane* 
cully in queff of ftoucs to prop and render it firm.. 

In 
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III the elephant, the fenfe of fmelling is acute, and he is pafllion- 
ately fond of odoriferous flowers, which he colledts one by one, 
forms them into a nofegay, and, after gratifying his nofe, conveys 
them to his mouth. 

In India, the domeftic elephants, to whom the ufe of water is as 
neceflary as that of air, arc allowed every pofllI>le convenicncy for 
bathing themfelves. The animal goes into a river till the water 
reaches his belly. lie then lies down on one fide, fills his trunk fe- 
veral times, and dexteroufly throws the water on fuch parts as hap- 
pen to be uncovered. The matter, after cleaning and currying one 
fide, defires the animal to turn to the other, which command he 
obeys with the greatett alacrity ; and, when both ficlcs have been 
properly cleaned, he comes out of the river, and ttands fome time 
on the bank to dry himfelf. The elephant, though his mafs be enor- 
mous, is an excellent fwimmer; and, of courfe, he is of great ufe in 
the palTage of rivers. When employed on occafions of this kind, 
he is often loaded with two pieces of cannon which admit three or 
four pound balls, befide great quantities of baggage and feveral men 
fixed to his ears and his tail. When thus heavily loaded, he fpon- 
taneoufly enters the river and fwims over with his trunk elevated in 
the air for the benefit of refpiration. He is fond of wine and ar- 
dent fpirits. By ftiowing him a veflcl filled with any of thefe li- 
quors, and promifing him it as the reward of his labours, he is in- 
duced to exert the greatett efforts, and to perform the mott painful 
talks. The elephant, as we are informed by M. dc Buffy, quoted 
by the Count de Buffon, is employed in dragging artillery over 
mountains, and, on thefe occafions, his fagacity and docility are con- 
fpicuous. Horfes or oxen, when yoked to a cannon, make all their 
exertions to puU it up a declivity. But the elephant putties the 
breach forward with his front, and, at each effort, fupports the car- 
riage with bis knee, which he places againtt the wheel. He feems 

to 
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to onderfiaad what his carnack^ or coodiidor, fays to him. When 
his condu&or wants him to perform any painful labour, he explains 
.the nature of the operation, and gives the reafons which fliould in* 
duce him to obey. If the elephant Ihows a reluilance to the talk, 
the cornack promifes to give him wine, arrack, or any other article 
that he is fond of, and then the animal exerts his utmoft efforts. 
But to break any promife made to him is extremely dangerous. 
M^ny cornacks have fallen vi^ims to indifcretions of this kind. * At 

* Dehan,’ fays M, de Buffy, * an elephant, from revenge, killed his 

* cornack. The man’s wife, who beheld the dreadful fcene, took 

* her two children, and threw them at the feet of the enraged ani- 

* mal, faying, Since you have Jlain my hujband^ take my life alfo^ at 
^ viell as that (f my children. The elephant inftantly Bopped, re- 
‘ lented, and, as if Bung with reroorfe, took the eldeB boy in its 

* trunk, placed him on its neck, adopted him for its cornack, and 

* would never allow any other pcrfon to mount it.* 

From the members of the Royal Academy of Sciences, we learn 
fome curious fads with regard to the manners of the Verfailles ele- 
phant. This elephant, they remark, feemed to know when it was 
mocked, and remembered the affront till it had an opportunity of 
revenge. A man deceived it, by pretending to throw fome food in- 
to its mouth. The animal gave him fuch a blow with its trunk as 
knocked him down, and broke two of hb ribs. A painter wanted- 
to draw the animal in an unofual attitude, with its trunk elevated, 
and its mouth open. The painter’s fervant, to make it remain in. 
ibis pofuion, threw fruits into its mouth, but generally made only a 
feint of throwing them. This condud enraged the elephant ; and> 
as if it knew that the painter was the caufe of this teazing imperti*^ 
nence, inBead of attacking the fervant, it eyed the maBer, and fquirt- 
cd at him from its trunk fuch a quantity of water as fpotled the pam- 
per on which he was drawing. This elephant commonly made left 
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vife of its ftrcttgth than its iddreft. It ioofed, with great eafe and 
ooolnefe, the buckle of a large double leathern ftrap, with which its 
leg was fixed ; and, as the fenrants had wrapped the hudkle round 
with a foiall cord, and tied many knots upon it, the creature, with 
much deliberation, loofed the whole, without breaking either the 
ftrap or the cord. 

It is remarked by le P. Vincent Marie, that the elephant, when 
in a domeftic Aate, is highly efteemed for his gentlenefs, docility, 
and friendfhip to his gorernour. When deftined to the immediate 
fervice of princes, he is fenfible of his good fortune, and maintains a 
gravity of demeanour correfponding to the dignity of his lituation. 
But if, on the contrary, lefs honourable labours are alligned to him, 
he growv melancholy, frets, and evidently difcovers that he is hum* 
bled and deprefTcd. He is food of children, carefTes them, and ap- 
pears to difcem the innocence of their manners. The Dutch voya- 
gers relate *, that, by giving elephants what is agreeable to them, 
they are Toon rendered perfedly tame and fubmiffive. They are fo 
fagaciotts, that they may be faid to be deftitute of the ufe of lan- 
guage only. They are proud and ambitious ; and they are fo grate- 
ful for good ufage, that, as a mark of refped, they bow their heads 
in paffing houfes where they have been hofpitably received. They 
allow themfelves to be led and commanded by a child ; but they 
love to be praifed and carefled. When a wHd elephant is taken, the 
hunters tie his feet, and one of them accofts and falutes him, makes 
apologies for binding him, protefts that no injury is intended, tells 
him, that, in his former condition, be fre(|uently wanted food, but 
that, henceforward, he Aralt be well treated, and that every promif^ 
AiaF he performed to him. This foothiog harangue is no fooner 

3. L. Smfhddi 


Tofage de U CeotsagDie dei Iade» de HoUaadc, tom. 413 ^. 



450 


T H E PHILOSOPHY 


fini(hed than the elephant placidly follows the hunter *. From this 
fa£l, however, we muft not conclude^at the elephant underftands 
language, but that, like the dog, he has a ftrong difcerning faculty. 
He diftinguilhes efteem from contempt, friendfliip from hatred, and 
many other emotions which are exprefled by human geftures and 
features. For this reafon, the elephant is more eafily tamed by mild- 
nefs than by blows. 

* I have frequently remarked,* fays Edward Terry f, ‘that the ele- 
‘ phant performs many aftions which feem to proceed more from 

* reafon than from inftina. He does every thing that his mafter 
‘ commands. If he wants to terrify any perfon, he runs upon him 

* with every appearance of fury, and, when he comes near, flops 

* fhort, without doing the perfon the fmallefl injury. When the 

* mafter choofes to affront any man, he tells the elephant, who im- 

* mediately collets water and mud with his trunk, and fquirts it 
‘ upon the objeft pointed out to him. The Mogul keeps fome ele- 
‘ phants who ferve as executioners to criminals condemned to death. 

* When the condudlor orders one of thefe animals to defpatch the 

* poor criminals quickly, he tears them to pieces in a moment with 

* his feet ; But, if defired to torment them flowly, he breaks their 
‘ bones one after another, and makes them fuffer a punifhment as 

* cruel as that of the wheel.’ 

Next to the elephant, the dog feems to be the moft docile quadru- 
ped. A wild dog is a pafGonate, ferocious, and fanguinary animal. 
But, after he is reduced to a domeftic (late, thefe hoftile difpofitions 
are fuppreffed, and they are fucceeded by a warm attachment, and a 
perpetual defire of pleafing. The perceptions add natural talents 

of 
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of the dog are accte. When thefe are aided by inftrudion, the fa- 
gacity he difroi ers, and the actions he is taught to perform, often 
excite our wonder. Thofe animals which man has taken under his 
immediate protedlion are taught to perform artificial adiona, or have 
their natural infiindls improved, by three modes of infirudion, pu- 
nifhment, reward, and imitation. More dudile in his nature than 
moft other animals, the dog not only receives inftrudion with rapi- 
dity, but accommodates his behaviour and deportment to the man- 
ners and habits of thofe who command him. He aflumes the very 
tone of the family in which he refides. Eager, at all times, to pleafe 
his matter, or his friends, he furioufly repels beggars j becaufe he 
probably, from their drefs, conceives them to be either thieves, or 
competitors for food. 

Though every dog, as well as every man, is naturally a hunter, 
the dexterity of both is highly improved by experience and inttruc- 
tion. The varieties of dogs, by frequent intermixtures with thofe 
of different climates, and perhaps with foxes and wolves, are fo great, 
and their inftinds are Co much diverfified, that, even though they 
produce with each other, we ttiould be apt to regard them as diffe- 
rent fpecies. What a difference between the natural difpofitions of 
the fticpherd’s dog, the fpaniel, and the grey-hound ? The fltepherd’s 
dog, independently of all inttrudlion, Teems to be endowed by Nature 
with an innate attachment to the prefervation of flieep and cattle. 
His docility is likewife fo great, that he not only learns to under- 
Rand the language and commands of the flicpherd, and obeys them 
with faithfulnefs and alacrity, but, when at diftanccs beyond the 
reach of his matter’s voice, he often ttops, looks back, and recog- 
nifes the approbation or difapprebation of the tticpherd by the mere 
waving of his hand. He reigns at the head of a flock, and is better 
heard than the voice of his matte'-. His vigilance and aRivity pro- 
duce order, difcipline, and fafety. Sheep and cattle are peculiarly 
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fubje£ted to his aianagement, whom he prudently conduds and pro- 
ted»t never employs fhrce againft them, except for the prefer- 
vation of peace and good order. But, when the flock committed to 
his charge is attacked by the fox, the wolf, or other rapacious ani- 
mals, he makes a full difplay of his courage and fagacity. In fitua- 
tions of this kind, both his natural and acquired talents are exerted. 
Three Ihepherds dogs are faid to be a^ match for a bear, and four for 
a lion. 

Every perfon knows the docility and fagacity of fuch dogs as are 
employed in conduding blind mendicants. Johannes Faber, as 
quoted by Mr Ray, informs us, that he knew a blind beggar who 
was led through the ftreets of Rome by a middle fized dog. This 
dog, befide leading his mafter in fuch a manner as to proted him 
from all danger, learned to diftinguifh not only the ftreets, but the 
houfes where his mafler was accuftomed to receive alms twice or 
thiice a- week. Whenever the animal came to any of thefe ftreets, 
with which he was well acquainted, he would not leave it till a call 
had been made at every houfe where his mafter was ufually fucceflT- 
ful in his petitions. When the beggar began to afk alms, the dog, 
being wearied, lay down to reft ; but the mafter was no fooner fer- 
ved or refufed, than the dog rofe fpontaheoufly, and, without either 
order or fign, proceeded to the other houfes where the beggar gene- 
rally received fome gratuity. I obferved, fays he, not without plea- 
ftire and furprife, . that, when a halfpenny was thrown from a win- 
dow, fUch was the fagacity and attention of this dog, that he went 
about in queft of it, lifted it from the ground with his mouth, and 
put it into his mafter’s hat. Even, when bread was thrown down, 
the animal would not cafte it, unlefs he received a portion of it from 
tha hand of his mafter. Without any other inftrudion than imita- 
tion, a maftiff, when accidentally ihut out from a houfe which his 
mafter frequented, uniformly rung the bdl for admittance. Dogs 

can 



OF NATURAL HISTORY. 


45S 

ean be taught to go to market with moneyi to repair to a known 
butcher, and to carry home the meat in fafety. They can be taught 
to dance to muHc, and to fearch for and find any tbing th^t is lofi 

There is a dog at preient belonging to a grocer in Edinburgh, 
who has for fome time amufed and aftoniihed the people in the 
neighbourhood. A man who goes through the ftreets ringing a bell 
and felling penny pies, happened one day to treat this dog with a 
pye. The next time he he^rd the pyeman’s bell, he ran to him with 
impetuofity, feized him by the coat, and would not fufTer him to pafs. 
The pyeman, who underfiood what the animal wanted, (howed him 
a penny, and pointed to hi^ mafter, who flood in the ftreet-door, 
and faw what was going on. The dog immediately fupplicated his 
mailer by many humble geflures and looks. The mailer put a penny 
into the dog’s mouth, which he inflantly delivered to the pyeman, 
and received his pye. This traffick between the pyeman and the 
grocer’s dog has been daily pradifed for months paf^, and flill con- 
tinues. 

Dogs, horfes, and even hogs, by rewards and punifhments, and, I 
am afraid, often by cruelty, may be taught to perform adions, as we 
have frequently feen in public exhibitions, which are truly allonilh- 
ing. But of thefe we mull not enter into any detail. 

With regard to the horfe, the gentlenefs of his difpofitions, and 
the docility of his temper, are fo well and fo univerfally known, 
that it is unneceflary to dwell long upon the fubjed. To give fome 
idea of what inftrudion horfes receive when in a domefiic Hate, we 
(hall mention fome traits of thdr form and manners when under 

no 
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no reftrarints. In South America the horfes have multiplied prodi- 
gibufly, and, in that thinly inhabited country, live in perfed frce- 
dbm. They fly fi:om the prefence of man. They wander about in 
troops, and devour, in immenfe meadows, the produdions of a per- 
petual fpring. Wild horfes are ftronger, lighter, and more nervous, 
than the generality of thofe which are kept in a domeftic fiate. They 
are by no means ferocious. Though fuperior in ftrength to moll 
animals, they never make an attack. When aflaulted, however, they 
either difdain the enemy, or ftrike him dead with their heels. They 
aflbciate in troops from mutual attachment, and neither make war 
with other animals nor among themfelves. As their appetites are 
moderate, and they have few objeds to excite envy or difcord, they 
live in perpetual peace. Their manners are gentle, and their tem- 
pers facial . Their force and ardour are rendered confpicuous only 
by marks of emulation. They are anxious to be foremoll in the 
courfe, to brave danger in crofling a river, or in leaping a ditch or 
precipice ; and, it is faid, that thofe horfes which are moll adventu- 
rous and expert in thefe natural cxercifes, are, when domellicated, 
the moll generous, mild, and tradable. 

Wild horfes are taken notice of by feveral of the ancients. He- 
rodotus mentions white wild horfes on the banks of the Hypanis in 
Scythia. He likewife tells us, that, in the northern part of Thrace, 
beyond the Danube, there were wild horfes covered all over with 
hair five inches in length. The wild horfes in America are the off- 
fpring of domeftic horfes originally tranfported thither from Europe 
bjpthe Spaniards. The author of the hiftory of the Buccaneers • 
informs us, that troops of horfes, fometimes confining of 500, are 
frequently met with in the ifland of St Domingo; that, when they 
fee a man, they all Hop ; and that one of their number approaches 

to 
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to a certain diftance, blows through his noftrils, takes flight, and is 
inftantly followed by the whole troop. He defcribes them as having 
grofs heads and limbs, and long necks and ears. The inhabitants 
tame them with eafe, and then train them to labour. In order to 
take them, gins of ropes are laid in the places where they arc known 
to frequent. When caught by the neck, they foon ftrangle them- 
lelves, unlefs fome peribn arrive in time to difentangle them. They 
are tied to trees by the body and limbs, and are left in that fituation 
two days without victuals or drink. This treatment is generally i'uf- 
ficient to render them more tractable, and they foon become as gen- 
tle as if they had never been wild. Even when any of thefe horfes, ‘ 
by accident, regain their liberty, they never refume their favage ftate, 
but know their matters, and allow themfelves to be approached and 
retaken. 

From thefe, and fimilar fadts, it may be concluded, that the dif- 
pofitions of horfes are gentle, and that they are naturally difpofed to 
aflbeiate with man. After they are tamed they never forfake the 
abodes of men. On the contrary, they arc anxious to return to the 
liable. The fweets of habit feem to fupply all they have loft by 
flavery. When fatigued, the manfion of repofe is full of comfort. 
They fmell it at conflderable dittances, can dittinguitti it in the midtt 
of populous cities, and feem uniformly to prefer bondage to liberty. 
By fome attention and addrefs colts are firft rendered tradable. 
When that point is gained, by different modes of management, the 
docility of the animal is improved, and they foon learn to perform 
with alacrity the various labours afligned to them. The domettica* 
tion of the horfe is perhaps the nobleft*4tcquifltion from the animal 
world which has ever been made by the genius, the art, and the in' 
duiiry of man. He is taught to partake of the dangers and fatigues 
of war, and feems to enjoy the glory of vidory. He encounters 
death with ardour and with magnanimity. He delights in the tu- 

, mult 
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mule of arms, and attacks the enemy with refedotion and ataerhyv 
It is not in perils and confli^ alone that the horfe co>operates with 
the difpofitions of his mafter. He even feems to participate of hu- 
man pleafures and amuiements. He delights in the chace and the 
tournament, and his eyes fparkle with emulation in the courfe. 
' Though bold and intrepid, however, he does not allow himlelf to 
be hurried on by a furious ardour. On proper occaflons, he repref- 
fes his movements, and knows how to check the natural fire of his 
temper. He not only yields to the hand, but feems to confult the 
inclination of his rider. Always obedient to the imprefiions he re- 
ceives, he flies or flops, and regulates his motions folely by the will 
of his mafler. 

Mr Ray, who wrote about the end of lafl century, infosms 
that he had feen a horfe who danced to mufic, who, at the com- 
mand of his mafler, afiefted to be lame, who fimulated death, lay 
motionlefs with his limbs extended, and allowed himfelf to be drag- 
ged about, till fome words were pronounced, when he inflantly 
iprung up on his feet *. Fa^s of this kind would fcarcely receive 
credit, if every perfon were not now acquamted veith the wonder- 
ful docility of the horfes educated by Aflley, and other public exhi- 
bitors of horfemanlhip. In exhibitions of this kind, the docility 
and prompt obedience of the animals deierve more admiration tbam 
the dexterous feats of the men*. 

Animals of the ox>kind, in adomcffic flate, are dull and phlegmatic^ 
Their fenfibility and talents feem to be very limited. But we Ihouldr 
not pronounce raflUy concecning the genius and powers of animals 
in a country where their educatioD is totally ncgleded. In all the 
fculhern provinces Africa andi Afia,, there .are. many wild bifons,, 
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or bunched oxen, which are taken when young and tamed. They 
are foon taught to fubmit, without refiftance, to all kinds of domeftic 
labour. They become fo traftable, that they are managed with as 
much eafe as our horfes. The voice of their matter is alone fuffi- 
cient to make them obey, and to dired their courfe. They are (hod, 
curried, carrelTed, and fupplied abundantly with the bctt food. When 
managed in this manner, thefe animals appear to be different crea- 
tures from our oxen. The oxen of the Hottentots are favourite do- 
mettics, companions in amufements, aflittants in all laborious exercifes, 
and participate the habitation, the bed, and the table of their matters. 
As their nature is improved by the gentlenefs of their education, by 
the kind treatment they receive, and the perpetual attention bettow- 
ed on them, they acquire fenfibility and intelligence, and perform 
adions which one would not exped from them. The Hottentots 
train their oxen to war. In all their armies there are confiderable 
troops of thefe oxen, which are eafily governed, and are let loofe 
by the chief when a proper opportunity occurs. The> inttantly dart 
with impetuofity upon the enemy. They ftrike with their horns, 
kick, overturn, and trample under their feet every thing that oppo- 
fes their fury. They run ferocioufly into the ranks, which they foon 
put into the utmott diforder, and thus pave the way for an cafy vic- 
tory to their matters *. Thefe oxen are likewife inftruded to guard 
the flocks, which they condud with dexterity, and defend them 
from the attacks of ttrangers, and of rapacious animals. They are 
taught to dittinguifh friends from enemies, to underttand ttgnals, 
and to obey the commands of their matter. When pattuting, at 
the fmallett fignal from the keeper, they bring back and colled the 
wandering animals. They attack all ttrangers with fury, which 
renders them a great fecurity againft robbers. Thefe brackeUys^ as 
they are called, know every inhabitant of the kraal, and difeover 
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the fame marks of refpeft for all the men, women, and children, aa 
a dog does for thofc who live in his mailer’s houfe. Thefe people 
may, therefore, approach their cattle with the greateft fafety. But, 
if a ftranger, and particularly an European, ihould ufc the fame 
freedom, without being accompanied with one of the Hottentots, 
his life would be in imminent danger 

Notwithftanding the many furprifing actions which different qua- 
drupeds may be taught to perform, none of them, though their or- 
gans are much more perfed than thofe of birds, have ever been able 
to pronounce articulate founds. But many birds, without much in- 
flruAion, learn to pronounce words, and even fentences. In par- 
rots, the diftinguilhing accuracy of their ear, the acutenefs of their 
attention, and their ftrong inllindive propenfity to imitate founds of 
every kind, have juftly procured them univerfal admiration. When 
in a date of domeftication, the parrot learns to pronounce the com- 
mon ftreet- calls, befide many words and phrafes occafionally em- 
ployed by the family in which he refides. Though the limitation 
of his mental powers does not permit him to learn any extent of 
language, or the proper ufe and meaning of words, he not unfre- 
quently difeovers the affociation between the objed and the found. 
A woman every morning paffed the window, where a parrot’s cage 
was fixed, calling fait. The parrot foon learned to imitate the call. 
But, before any found could be heard, he no fooner caft his eye 
upon the woman than he uttered her ufual call. In this, and many 
other fimilar cafes, the objeds and the founds are evidently connec- 
ted in the mind of the animal. How far thefe aflbeiations might 
be carried by a patient and perfevering education, it is difficult to 
determine. In this manner, however, parrots might be taught a 
confiderable vocabulary of fubfiantive nouns, or the proper names 
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of common objects. But his intelledi, it is more than probable, 
would never reach the ufe of the verb, and other parts of Ipeech, 

Befide parrots, jays, &c. who learn to pronounce articulate founds, 
there is another race of birds whofe docility deferves to be mention- 
ed. Singing birds, thofe lively and fpirited little animals, at- 
tempt not to articulate. But their mufical cars are as delicate and 
difeerning as their voices are melodious and delightful. The viva- 
city, the extent of voice, and the imitative powers of thefe beautiful 
creatures, have at all times excited the attention and conciliated the 
affedions of mankind. When domefticated, thefe birds, befide 
their natural notes, foon acquire the faculty of finging confiderable 
parts of artificial tunes. Thefe imitations are effeds of natural in- 
ftin^. But, in exhibitions, 1 have feen linnets fimulate death, and 
remain perfedly tranquil and unmoved, when fmall cannons were 
fired, within an inch of their bodies, from a wooden fort. Thefe 
little creatures have even been taught to lay hold of a match and 
fire the cannons themfelves. 

The docility and fagacity of animals have always been confidered 
as wonderful. But this wonder is partly the efiedl of inattention ; 
for, though man is unqueilionably the chief of the animal creation, 
the other animals, according to the number of inftin^ls, or, which 
amounts to the fame thing, according to the mental powers with 
which Nature has endowed them, comparatively approach to or re- 
cede from the fagacity and genius of the human fpecies. The whole 
is a graduated fcale of intelligence. A philofopher fhould, there- 
fore, contemplate and admire the whole, but fhould never be fur- 
prifed at any partial exhibitions of the general feene of intelled and 
animation. 
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We ihall conclude this fubjedl with a few remarks concerning the 
changes produced in animals by domestication. 

Climate and food are the chief caufes which produce changes in 
the magnitude, figure, colour, and conftitution, of wild animals. 
But, befide thefe caufes, there are others which have an influence 
upon animals when reduced to a domeftic or unnatural ftate. When 
at perfedl liberty, animals feem to have felefted thofe particular 
zones or regions of the globe which are moft confonant to the na- 
ture and conftitution of each particular tribe. There they fponta- 
neoufly remain, and never, like man, difperfe themfelves over the 
whole furface of the earth. But, when obliged by man, or by any 
great revolution of Nature, to abandon their native foil, they un- 
dergo changes fo great, that, to recognife and diftinguifh them, re- 
courfe muft be had to the moft accurate examination. If we add to 
climate and food, thofe natural caufes of alteration in free animals, 
the empire of man over iiich of them as he has reduced to fervitude, 
the degree to which tyranny degrades and disfigures Nature will ap- 
pear to be greatly augmented. The mouflon, the ftock from which 
our domeftic iheep have derived their origin, is comparatively a 
large animal. He is as fleet as a ftag, armed wich horns and ftrong 
hoofs, and covered with coarfe hair. With thefe natural advanta- 
ges, he dreads neither the inclemency of the fky, nor the voracity 
of the wolf. By the fwiftnefs of his courfe, he not only efcapes 
from his enemies, but he is enabled to refift them by the ftrength 
of his body and the folidity of his arms. How different is this ani- 
mal from our domeftic iheep, who are timid, weak, and unable to 
defend themfelves ? Without the protedion of man, the whole race 
would foon be extirpated by rapacious animals and by winter-ftorms. 
In the warmeft climates of Africa and of Afia, the mouflon, who is 
the common parent of the Iheep, appears to be lefs degenerated than 
in any other region. Though reduced to a domeftic ftate, he has 
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preferved his flature and his hair j but the fize of his horns is di- 
miniflied. The fheep of Barbary, Egypt, Arabia, Perfia, &c. have 
undergone greater changes; and, in proportion as they approach 
toward either pole, they diminifli in fize, in ftrengih, in fwifincfs, 
and in courage. In relation to man, they are improved in fome ar- 
ticles, and vitiated in others. Their coarfe hair is converted into 
fine wool. But, with regard to Nature, improvement and degene- 
ration amount to the fame thing; for both imply an alteration of 
the original conftitution. 

The ox is more influenced by nourifliment than any other do- 
meftic animal. In countries where the pafture is luxuriant, the ox- 
en acquire a prodigious fize. To the oxen of iEthiopia and fome 
provinces of Afia, the ancients gave the appellation of Bull-Ele- 
phants^ becaufe, in thefe regions, they approach to the magnitude of 
the elephant. This effe£l is chiefly produced by the abundance of 
rich and fucculcnt herbage. The Highlands of Scotland, and indeed 
every high and northern country, afford ftriking examples of the 
influence of food upon the magnitude of cattle. The oxen, as well 
as the horfes, in the more northern parts of Scotland, are extremely 
diminutive; but, when tranfported to richer pafture, their fize is 
augmented, and the qualities of their fielh are improved. The cli- 
mate has likewife a confiderable influence on the nature of the ox. 
In the northern regions of both continents, he is covered with long 
foft hair. He has likewife a large bunch on his.ftioulders; and this 
deformity is common to the oxen of Afia, Africa, and America. 
Thofe of Europe have no bunch. The European oxen, however, 
feem to be the primitive race, to which the bunched kind afeend, by 
intermixture, in the fecond or third generation. The difference in 
their fize is remarkably great. The fmall zebu, or bunched ox of 
Arabia, is not one tenth part of the magnitude of the .Ethiopian 
bull-elephant. 
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The influence of food upon the dog>kind feetns not to be great. 
In all his variations and degradations, he appears to follow the dif- 
ferences of climate. In the warmeft climates, he is naked; in the 
northern regions, he is covered with a coarfe thick hair ; and he is 
adorned with a fine filky robe in Spain and Syria, where the mild 
temperature of the air converts the hair of moft quadrupeds into a 
kind of filk. Befide tbefe external variations produced by climate, 
the dog undergoes other changes, which proceed from his fituation, 
his captivity, and the nature of the intercourfe he holds with man. 
His flze is augmented or diminifhed by obliging the fmaller kinds 
to unite together, and by obferving the fame condudb with the larger 
individuals. The fhortening of the tail and ears proceeds alfo from 
the hand of man. Dogs who have had their ears and tails cut for 
a few generations, tranfmit thefe defers, in a certain degree, to their 
defeendants. Pendulous ears, the mofl certain mark of domeftic fer- 
vitude and of fear, are almofl univerfal. Of manj races of dogs, a 
few only have retained the primitive Hate of their ears. EredI ears 
are now confined to the wolf-dog, the fhepherd*s dog, and the dog 
of the North. 

The colour of animals is greatly variegated by domeftication. The 
dog, the ox, the fheep, the goat, the horfe, have affumed all kinds 
of colours, and even mixtures of colours, in the fame individuals. 
The hog has changed from black to white ; and white, without the 
intermixture of fpots, is generally accompanied with eflential imper- 
fedions. Men who are remarkably fair, and whofe hair is white, 
have generally a defed in their hearing, and, at the fame time, 
weak and red eyes. Quadrupeds which are entirely white have like- 
wife red eyes and a dullnefs of hearing. The variations from the 
original colour are moft remarkable in our domeftic fowls. In a 
brood of chickens, though the eggs be laid by the fame hen, and 

though 



though the female be impregnated by the fame male, not one of 
them has the fame colours with another. 

Domellication not only changes the external appearances of ani- 
mals, but alters or modifies their natural difpofitions. The dog, for 
example, when in a ftate of liberty, is a rapacious quadruped, and 
hunts and devours the weaker fpecies : But, after he has fubmitted 
to the dominion of man, he relinquilhes his natural ferocity, and 
is converted into a mean, fervile, patient, and parafitical flave. 



CHAPTER . XVIII. 


Of the CharaSiers of Animals, 


O N this fubjed it never was intended to paint the chara^ers of 
every fpecies, even of the larger animals. The reader will 
eaitly recoiled, that, in many parts of this work, much has already 
been faid with regard to the tempers, difpofitions, and maoners, of 
a great number of animals. Thefe we lhall not repeat, but pro- 
ceed to fome general remarks. 

On every animal Nature has imprinted a certain charaEiery which 
is indelibly fixed, and difllnguifhes the fpecies. This charader we 
difeover by the adions, the air, the countenance, the movements, 
and the whole external appearance. The courage of the lion, the 
ferocity of the tiger, the voracioufnefs of the wolf, the pride of the 
courfer, the dullnefs and indolence of^the afs, the cunning and ad- 
drefs of the fox, the affedion and docility of the dog, the fubtlety 
and feliifhners of the cat, the mildnefs of the Iheep, the timidity of 
the hare, the vivacity of the fquirrel, are proper examines. Thefe 
charaderSj'when under the influence of domefiication, may he mo- 
dified by education, of which rewards and punifhntents sue the chief ; 
inftruments employed. But the original charader, impvcfled by the 
hand of Nature, is never fully obliterated. Thofc animals which 
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reefAtohav^ been deftined by Nature to live in perpetual (lavery 
under the dominion of man, have the mildeft and mod gentle dif- 
pofiti'ons. It is pleafant, but, at the fame time, fomewhat contemp- 
tiNe, to fee a troop of oxen guided by the whip of a child. 

In the human fpecies, the variety of tempers, affedions, averfions, 
and ftudies, is indifpentibly neceflary for fupporting the focial date, 
and carrying on the general bufinefs of life. Some minds are form- 
ed for dudy and deep refearch, and others for a£tion, courage, and 
the exertion of bodily powers. The fame variety in the dirpodcions 
and manners of the different tribes of animals is equally ncceffary 
for peopling the earth, and for fupplying the reciprocal exigencies 
of its inhabitants. 

Belide the general fpecidc chara^ders of animals, individual 
characters, efpecially among the human race, are drongly mark- 
ed, and greatly variegated. In every government, and particu- 
larly in commercial dates, human characters, independently of 
the original bias, or genius, damped by Nature on individual 
minds, are often fo difguifed by a thoufand artifices, that it re- 
quires not only time, but frequent intereding feenes, before a 
man can difeover the real character even of an intimate compa- 
nion. Many men aifociate together in the mod harmonious man- 
ner, and (how every fymptom of fiiendfliip and attachment ; but, 
when any of them happens to be didrelTed, and to require aid, all 
this apparent fricndlhip indantly vanilhes, the afped of the counte- 
nance, indead of exhibiting fympalhy and cordiality, is converted 
into a cold referve, and the unfortunate former companion is drd 
Ihunned, and then deferred. This picture of human nature, we are 
forry to remark, is too general ; but, thank Heaven, it is not uni- 
verfal ; for there always were, and dill are, men of noble and ge- 
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nerous minds, who willingly facrifice part of their own intereft to 
that of their friends. 

With regard to the charaders of quadrupeds, belide the fpecific 
difpolltions which diftinguilh the different kinds, each individual poi« 
feflTcs a peculiar charaAer by which it may be difcriminated from 
any other. Thefe individual charaders may be difcovered not only 
by the afped, but by the adions of animals. Some dogs, even of 
the fame race, are furly, churlifh, and revengeful. Others are gay, 
frolickfome, and friendly. The countenances of men, which always 
indicate fome part of their original and genuine charader, are as 
various as their numbers. Though lefs fubjcd to general obferva- 
tion, Nature has marked the countenances of every animal^ even 
down to the infed tribes, with fome charaderiftic ftrokes, which 
enable them to diffinguilh one another, and even to contrad parti- 
cular attachments. To us, the fmali birds, fuch as fparrows and 
linnets, appear to be fo perfedly iimilar, that, though we had an 
opportunity of feeing great numbers of them colteded in one place, 
it would require much time and attention to be enabled to make in- 
dividual difttndions. After they have brought up their young, they 
alTociatc promifcuoufly in flocks ; but, when the genial ^ring ar- 
rives, a different fcene is exhibited. The flocks difappear. Each 
male has feleded, courted, and retired with a femafe to build a neft, 
to hatch eggs, and to nourifh and fupport their young. If Nature 
had not flamped upon eveiy individual a peculiar mark, it would 
be impoflible that the tmmenfe multitudes who pair, or join 
in matrimony, ihould be capable of diftinguifliiog and adhering 
faithfully to one another. A fhepherd, who has been long accuf- 
tomed to fuperintend a numerous flock, knows, by the countenan- 
ces, and other natural or accidental marks, every mdrvidual. I knew 
a fliepherd, who not only diftinguiihed every individual of above 
two hundred (heep, but gave to each a particular name. 
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Tke cWa^ers of quadrupeds, and even of fome birds, are indi- 
cated by obfcure refemblances between the lineaments of iheii faces, 
and thofe of men of different features and dirpofitions. Some men, 
in the general expreffion of their countenances, rcfemble goats, 
others ffieep, others oxen, others fwine, others lions, others dogs, 
others foxes, others owls, others hawks. Even in particular races 
of the fame fpecies, fimilarities of this kind may be traced. 1 know 
fome men who refemble terriers, others greyhounds, others fpan'K ls, 
others the ihepherd’s dog, others the lap-dog, &c. Some of thefc re- 
femblances maybe regarded as fanciful, and perhaps they frequenily 
are. But, in general, when the refemblance to a particular animal is 
ftrongly marked in a human countenance, the dirpofitions of the 
man have a (Iriking affinity to thofe of the animal. Men who re- 
iemble the fox are uniformly cunning and deceitful. Thofe who 
refemble the ox are dull, ftupid, and phlegmatic. Thofe who re- 
femble the lion arc bold, open, generous, and witty. Thofe who 
refemble the cat are circumfpeS, defigning, and av'ricious. Thofe 
who refemble the greyhound are vigilant, adive, and fniart. Thofe 
who refemble the lap-dog are vain, prefumptuous, petulant, and laf- 
civious. Thofe who refemble the fow are difguffful both in their 
appearance and in their difpofftions. Thofe who refemble a crofs- 
made horfe are cruel, unfeeling, and highly felfifli. Thofe who re- 
femble the fpaniel, of whom the examples are numerous, are fawn- 
ing, mean, and paradtical. Thofe who refemble the ffieep are dull, 
timid, and inofienfive. Thofe who refemble the goat are fanciful, 
obffinate, and libidinous. Thofe who refemble a fine horfe are in- 
trepid, generous, tradable, and good humoured. Thofe who re- 
femble a hawk are quick, dcfultory, and ingenious. Thofe who re- 
femble the owl are dark, deffgning, and treacherous. Thofe who 
refemble the bee are adive, ignorant, and induftrious. It is needlefs 
to multiply examples. Every man’s recolledion and obfervation 
will furnifh him with numberlefe coincidences between the fimila- 
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rities in ftrudure and features to particular animals, and the form, 
difpolitions, and manners, of the men who poflefs them. 

Comparifons have been inftituted, and analogies traced, between the 
ftrudure, afped, and difpofitions, of fome quadruple and thofe of cer- 
tain birds, which ihow a uniformity in the general plan of Nature. A- 
mong birds, as well as quadrupeds, fome fpecies are carnivorous, and 
others feed upon fruits, grain, and various kinds of herbage. The 
eagle, which is a noble and a generous bird, reprefents the lion. The 
vulture, which is cruel and infatiable, reprefents the tiger. The kite, 
the buzzard, and the raven, who live chiefly on offals and carrion, 
reprefent the hyaena, the wolf, and the jackal. The falcon, the 
fparrow-hawk, and other birds employed in hunting, reprefent the 
dog, the fox, the lynx, &c. The owl, who fearches for her prey in 
the night, reprefents the cat. The heron and the cormorant, who 
feed upon flflies, reprefent the beaver and the otter. Peacocks, 
hens, and all other birds which have a crop, or craw, reprefent oxen, 
iheep, goats, and other ruminating animals. 
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CHAPTER XIX. 


Of the Principle (f Imitation^ 


I MITATION neceffarily implies feme degree of intelligence. 
All animals, particularly thofe of the more perfcdl kinds, arc 
endowed with the principle of imitation. The confequence is ob- 
vious, that all animals polTefs a certain portion of inteliedual power. 
In man, the principle of imitation appears at a very early period of 
his exiftence. In the more advanced ftages of life, this principle is 
fo interwoven with other motives of ading and thinking, that it is 
difficult to diftingnilh it as a feparate inftind, and equally difHcult to 
conquer the habits and prejudices to which it has given rife. The Icfs 
a man has cultivated his rational faculties, the more powerful is the 
principle of imitation over his adions and his habits of thinking. 
Moft women, of courfe, are more influenced by the behaviour, the 
fafliions, and the opinions of thofe with whom they aflfociate than 
men. From this alraoft irrefiftible inftind, w(5,£houId learn the ex- 
treme danger of frequenting the company of the diflblute and un- 
principled ; for bad habits are foon acquired, but very difficult to 
conquer. It is a comfortable circumflance, however, that if men, 
efpecially when young, are fortunate enough to fall in with the fo- 
ciety of the virtuous and intelligent, the principle of imitation, fo bc> 
nevolent is Nature, ads with redoubled force, if we attend to our own 
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feelings, we muft acknowledge, that, in the acquifition of bad habits, 
there is an evident force upon our natural inclinations, but that, in 
virtuous alTociaiions, the mind acquiefces with pleafure, and feels no 
reftraint in complying with the examples it perceives nor in acqui- 
ring the corrcfpondent habits. We are prone to evil ; but, when 
not corrupted by improper imitations. Nature, has made us much 
more prone to good. 

Artificial language, which we learn entirely by imitation, diftin- 
guilhes us, more than any other circumftance, from the brute crea- 
tion. The proper ufe of it likewife forms the chief difference be- 
tween one man and another ; for, by language, one man difcovers 
a fupeiiority of knowledge and of genius, while others exprefs by 
it nothing but borrowed or confufed ideas. In an idiot, or in a 
parrot, it marks only the moft abject degree of llupidity. It fhows 
the incapacity of either to produce a regular chain of thinking, 
though both of them be endowed with organs capable of exprefling 
what pafTes within their minds. Men whofe fenfes are delicate, and 
whofe minds are eafily affeded, make the beft a^ors, and the bed 
mimics. Children, accordingly, are extremely alert in imitating the 
a<dions, the geflurea, and the manners, of thofe with whom they af- 
iociate. They are dexterous in perceiving ridiculous figures and re- 
prefentations, which they imitate with eafe and propriety. Hence 
we perceive, in the education of children, the infinite importance of 
regulating the principle of imitation. 

The education of the inferior animals, though fhort, is always 
fuccefsful. By imitation, they foon acquire all the knowledge pof- 
feflcd by their parents. They not only derive experience from their 
own feelings, but, by imitation, they learn and employ the expe- 
rience of others. Young animals model their atdions entirely upon 
thofe of the old. They fee their feniors approach or fly when they 
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perceive' particular objefts, hear particular founds, or fmell certain 
odours. At firft, they approach or fly without any other determin- 
ing principle but that of imitation. Afterwards, they approach or 
fly ipontaneoufly, becaufe they have then acquired the habit of ap- 
proaching or flying, whenever they feel the fame or fimilar fenfa- 
tions. Many inftinds, as terror upon hearing particular founds, the 
appearance of natural enemies, the feledlion of food, &c. feem to be 
partly the effeAs of imitation. It is remarked by Ulloa, that, in the 
year 1743, the dogs in Juan Fernandes had loft the faculty of bark- 
ing. When aflbeiated with other dogs, it was with great difficulty 
that they again learned, by imitation, to bark. The caufc of thefe 
dogs lofing the expreffion of their ufual language in a domeftic ftate, 
it is not eafy to inveftigate. Perhaps, by the aid of experience, and 
their own fagacity, they difeovered that barking warned their prey 
to cfcape from danger. The jackals, however, who are confidered 
as belonging to the dog-kind, not only hunt in packs, but, during 
the chace, make a loud and a hideous noife. Mr White, in his 
Natural Hiftory of Selbornc, a work which contains much infor- 
mation, and difeovers a good and benevolent heart in the author, 
informs us, that he had an opportunity of feeing two dogs, a male 
and a female, which had been brought from Canton in China. Thefe 
dogs, which, in China, are fattened for eating, are about the fize of 
an ordinary fpaoiel, and are of a pale yellow colour. ‘ When taken 

* out into a field,* he remarks, * the bitch (howed fome difpofition 
‘ for hunting, and dwelt on the (cent of a covey of partridges till 
‘ fhe fprung them, giving her tongue all the time. The dogs in 

* South America are dumb j but thefe bark much in a ihort thick 

* manner, like foxes ; and have a furly favage demeanour, like their 

* anceftors, which are not domefticated, but bred up in fties, where- 
‘ they are fed for the table with rice-meal, and other farinaceous 

* food. Thefe dogs, having been taken on board as foon as weaned, 

* -could not have learned much from their dam j yet they did not 
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* relifh flelh when they came to England. In the iflands of the Pa* 

* cific Ocean, the dogs are bred upon vegetables, and would not eat 

* flelh when offered them by our circumnavigators.* 

From fads of this kind, of which a great number might be men- 
tioned, the following obfervations naturally arife. Thefe Chinefe 
dogs, though defcended, probably for many generations, from a 
race of anceffors who never had the lead ercperience or education in 
hunting, preferved their original inftind of fcenting and purfuing 
game. The dog is a grofsly carnivorous animal ; for he prefers car- 
rion to any other kind of nourilhment ; yet the Chinefe dogs difco- 
vered no particular relilh for the ilelh of animals. Thus it appears, 
that, by habits, acquired, not by the individual, but by a train of 
anceftors, both the tafte and the conftitution of animals may be 
greatly altered. From the fame fads, however, it is equally evident, 
that Nature can never be entirely conquered. The moment the 
Chinefe dogs frft faw a field, they both fcented and hunted game* 
Imitation and habit feem to have greater effeds upon the mode of 
living, feeding, and the corporeal fabrick, than upon the original 
inftinds of the mind. Thefe dogs, even when they came to Eng- 
land after a long voyage, had not acquired the habit of greedily de- 
vouring, like other dogs, either frefh meat or carrion ; but, on the 
firfi opportunity afforded to them, they difcovered an inclination to 
hunt. 


CHAP. 



OF NATURAL HISTORY. 


473 


CHAPTER XX. 


Of the Migration of Animals^ 


T H E Hon. Daines Barrington, in his EJJay on the Periodical 
Appearing and Difappearing of certain BirdSy at different times 
of the yearly has, by many ingenious arguments, as well as curious 
fads, rendered it extremely probable, that no birds, however ftrong 
and fwift in their flight, can poflibly fly over fuch large trads of 
the ocean as has been commonly fuppoied. He admits partial mi» 
grations or JlittingSy as he calls them, though he docs not attempt to 
afeertain the diftances of thefe flitiings. With regard to the fwal- 
lows, of which there are feveral fpecies in Britain, fome naturalifls, 
of whom the Hon. Daines Barrington is one, are inclined to think 
that they do not leave this ifland at the end of autumn, but that they 
lie in a torpid ftate till the beginning of fummer in the banks of 
rivers, the hollows of decayed trees, the recefles of old buildings, 
the holes of fand-banks, and in flmilar fituations. That fwallows, 
in the winter months, have fometimes, though very rarely, been 
found in a torpid llate, is unqueftionably true. Neither is the infe^ 
rence, that, if any of them can furvive the winter in that (late, the 
whole of them may fubfifl, during the cold feafon, in the fame con* 
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dition, in the ftnalleft degree unnatural. Still, however, the nqpa* 
hers of fwallows which appear in this illand, as well as in all parts 
of Europe, during the fummer months, are fo very confiderable, that, 
if the great body pf them did not migrate to fome other climate, 
they fhould be much more frequently found in a torpid ftate. On 
the contrary, when a few of them are difcovered in that ftate, it is 
regarded as a wonder even by the country people, who have the 
grcateft opportunities of ftumbling upon fadls of this kind. When, 
accordingly, a few fwallows or martins are found torpid in winter, 
and have been revived by a gentle heat, the fad, and few fuch fads 
there are, is carefully recorded as ftngular in all the periodical pub* 
lications of Europe. 

Mr Pennant informs us, from undoubted authority, that fome 
quails, and other birds which are generally fuppofed to leave this 
ifland in winter, retire to the fea>coafts, and pick up then*, food 
among the fca- weeds *, 

* Quails,’ Mr Pennant remarks, * are hirds of paflage ; Ibme en- 
‘ tirely quitting our ifland, others ftiihing their quarters. A gentlc- 
‘ man, to whom this work lies under great obligations, has aflured 
‘ us, that rhefe birds migrate out of the neighbouring inland coun- 

* ties, into the hundreds of Eflex in Odober, and continue there all 

* the winter: If froft or fnow drive them out of the ftubble-fields 

* and marfhcs, they retreat to the fea-ftde, fhelter thcmfelves among 
‘ the weeds, and live upon what they can pick up from the algae, 

* &c. between high and low water mark. Our friend remarks, that 
’ the time of their appearance in Eflex coincides with that of their 

* leaving the inland counties f.' 


♦ Brit. Zool, Vol. !• jug. 210. 2d edit. 8vo. 
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A quail, it muft be allowed, feems to be very much unqualified 
for a long migration ; for its tail is (hort, the bird never rifes more 
than twenty or thirty feet from the ground, and it feldom flies above 
three hundred yards, at a time. Belon, however, an author of great 
fagacity and credit, tells us, that, in his paflage from Rhodes to 
Alexandria, many quails, flying from north to fouth, were taken in 
his (hip. From this circumftance, he remarks, ‘ 1 am perfuaded 

* that they lli.ft places ; for formerly, when I failed out of the Ifle 
‘ of Zant to Morea, or Negropont, in the fpring, I obferved quails 

* flying the contrary way, at which time, alfo, a great many were 

* taken in our (hip.* This traverfe they might be enabled to ac- 
compli(h by pafling from one ifland to another in the Mediterra- 
nean. 

Inftances of fwallows and fome other birds alighting on the mafls 
and cordage of veflfels, at confiderable diflances from any, (hore, arc 
not fo numerous as might be expeded. Neither have they been 
often obferved flying over feas in great flocks. Mr Peter Collinfon, 
in a letter printed in the Philofophical Tranfadions, fays, ‘ that Sir 
‘ Charles Wager had frequently informed him, that, in one of his 
‘ voyages home in the fpring, as he came into foundings in our 

* channel, a great flock of fwallows alraoft covered his rigging; 

‘ that they were nearly fpent and familhed, and were only feathers 
‘ and bones ; but, being recruited by a night’s reft, they took their 

* flight in the morning.’ 

M. Adanfon, in his voyage, informs us, that, about fifty leagues 
from the coaft of Senegal, four fwallows fettled upon the (hip, 
on the fixth day of Odober ; that thefe birds were taken j and that 
he knew them to be the true fwallow of Europe, which he con- 
jefiures were then returning to the coaft of Africa. The Hon. 
Daines Barrington, with more probability, fuppofes that thefe fwal- 
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lows, inftead of being on their paiTage from Europe, were only 
flitting from the Cape de Verde iflands to the continent of Africa, 
a much fhorter flight, but to which they fcemed to be unequal, as 
they were obliged, from fatigue, to light upon the ihip, and fall in- 
to the hands of the failors. 

Swallows, Mr Kalm remarks, appear in the Jerfies about the be- 
ginning of April. They are, on their firft arrival, wet, becaufe they 
have juft emerged from the fea or lakes, at the bottom of which 
they had remained in a torpid ftate during the whole winter. But 
Mr Kalm, who wifhes to fupport the torpidity of fwallows du- 
ring the winter, likewife informs us, that he himfelf met with them 
at fea, nine hundred and twenty miles from any land *. 

Thefe, and flmilar fads, the Hon. Daines Barrington endeavours 
to explain, by fuppofing that birds dilcovered in fuch fituations, in- 
ftead of attempting to crofs large branches of the ocean, have been 
forcibly driven from fome coaft by ftorms, and that they would na- 
turally perch upon the firft veflel which came within their view. 

Ill Britain, five fpecies of fwallows appear in fummer and difap- 
pear in winter, i. The houfe-fwallow makes its appearance about 
twenty days earlier than the martin, or any other of the fwallow 
tribe. They are often feen about the i jth day of April. They 
difappear about the end of September. A few days previous to their 
departure, they affemble in great flocks on the tops of houfes, 
churches, and trees, from whence they are fuppofed to take their 
flight. This unufual and temporary alTociation of numbers indi- 
cates the impulfe of fome common inftind by which each indivi- 
dual is aduated. The houfe fwallow is eaiily diftinguifhed from 


Voj. tom. I. pag. 24. 
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the other fpecies by the Aiperior forkinefs of ila tail, and by a red 
fpot on the forehead, and under the chin. This fpecies builds in 
chimneys, and makes its neft of clay, but leaves the top quite open. 
2. The martin is inferior in fize to the former, and its tail is much 
lefs forked. The martins appear in Britain foon after the houfe- 
fwallow. They build under the eaves of houfes ; The neft is com- 
pofed of the fame materials as thofe of the houfe-fwallow ; but it is 
covered above, and a fmall hole only is left in the fide for the in- 
grefs and egrefs of the birds. The martins totally difappear about 
•the beginning of October. 3. The faud- martin, or bank-martin, is 
by much the fmalleft; of the fwallow-kind that vifit Britain. The 
fand- martins arrive very foon after the houfe-fwallow, and difappear 
about Michaelmas. They dig confiderable holes in fand-pits and in 
the banks of rivers, where they build their nefts, which confift not 
of mud, like thofe of the former fpecies, but of grafles and feathers 
laid together in a very flovcnly manner. It is worthy of remark, 
that thefe birds do not employ the cavities they dig in fummer for 
winter- quarters j fince fand-banks, fo perforated, have been care- 
fully fearched in the winter, and nothing was found but empty 
nefts 4. The fwift, or black martin of Willoughby, is the largeft 
of our fwallows, and is the lateft of arriving in this country ; for 
the fwifts are fcldom feen till the beginning of May, and commonly 
appear, not in flocks, but in pairs. Swifts, like the fand- martins, 
carry on the bufinefs of incubation in the dark. They build in the 
cranies of caftles, towers, and fteeples. Straw and feathers are the 
materials they ufe. They difappear very early ; for they are almoft 
never feen after the middle of Auguft. 5. The goatfuckcr, which 
belongs to the fwallow tribe, is likewife a bird, of pafTage. Like the 
other fwallows, it feeds upon winged infers. But, inftead of pur- 
fuilrg its prey during the day, it flies only in the night, and feizes 
moths, and other nocturnal infers. From this clrcumftance, it has 

not 

* White’s Natural Hiflory of Selbome, pag. 177. 
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lows, inAead of being on their paflage from Europe, were only 
flitting from the Cape de Verde iflands to the continent of Africa, 
a much (horter flight, but to which they feemed to be unequal, as 
they were obliged, from fatigue, to light upon the fliip, and fall in- 
to the hands of the failors. 

Swallows, Mr Kalm remarks, appear in the Jerfies about the be- 
ginning of April. They are, on their firA arrival, wet, becaufe they 
have juA emerged from the fea or lakes, at the bottom of which 
they had remained in a torpid Aate during the whole winter. But 
Mr Kalm, who wiflies to fupport the torpidity of fwallows du- 
ring the winter, likewife informs us, that he himfelf met with them 
at fea, nine hundred and twenty miles from any land *. 

Thefe, and flmilar fads, the Hon. Daines Barrington endeavours 
to explain, by fuppofing that birds dilicovered in fuch fituations, in- 
Aead of attempting to crofs large branches of the ocean, have been 
forcibly driven from fome coaA by Aorms, and that they would na- 
turally perch upon the iirA veflTel which came within their view. 

In Britain, flve fpecies of fwallows appear in fummer and difap- 
pear in winter, i. The houfe-fwallow makes its appearance about 
twenty days earlier than the martin, or any other of the fwallow 
tribe. They are often feen about the 13th day of April. They 
difappear about the end of September. A few days previous to their 
departure, they aifemble in great flocks on the tops of houfes, 
churches, and trees, from whence they are fuppofed to take their 
flight. This unufual and temporary aflfociation of numbers indi- 
cates the impulfe of fome common inAind by which each indivi- 
dual is aduated. The houfe fwallow is eafily diAinguiflied from 

the 
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the other fpecies by the fuperior forkinefs of its tail, and by a red 
fpot on the forehead, and under the chin. This fpecies builds in 
chimneys, and makes its nell of clay, but leaves the top quite open. 
2. The martin is inferior in fize to the former, and its tail is much 
lefs forked. The martins appear in Britain foon after the houfe- 
fwallow. They build under the eaves of houfcs : The ncft is com- 
pofed of the fame materials as thofe of the houfe-fwallow ; but it is 
covered above, and a fmall hole only is left in the fide for the in- 
grefs and egrefs of the birds. The martins totally difappear about 
■the beginning of October, 3. The fand- martin, or bank-martin, is 
by much the fmalleft of the fwallow-kind that vifit Britain. The 
fand-martins arrive very foon after the houfe-fwallow, and difappear 
about Michaelmas. They dig confiderable holes in fand-pits and in 
the banks of rivers, where they build their nefts, which confill not 
of mud, like thofe of the former fpecies, but of grades and feathers 
laid together in a very flovenly manner. It is worthy of remark, 
(hat thefe birds do not employ the cavities they dig in fummer for 
winter- quarters j fince fand-banks, fo perforated, have been care- 
fully fearched in the winter, and nothing was found but empty 
nefts 4. The fwift, or black martin of Willoughby, is the largeft 
of our fwallows, and is the latcft of arriving in this country ; for 
the fwifts are fcldom feen till the beginning of May, and commonly 
appear, not in Hocks, but in pairs. Swifts, like the fand-martins, 
carry on the bufinefs of incubation in the dark. They build in the 
cranies of caftles, tovrers, and ftceples. Straw and feathers are the 
materials they ufe. They difappear very early ; for they are almoft 
never feen after the middle of Auguft. 5. The goatfucker, which 
■belongs to the fwallow tribe, is likewife a bird of paHTage. Like the 
other fwallows, it feeds upon winged infeds. But, inftead of pur- 
fuihg its prey during the day, it flies only in the night, and feizes 
motha, and other notfturpal infers. From this circumftance, it has 

not 

• White’s Natural Hiflory of Sclbomc, pag, 177. 
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not improperly received the appellation of the noiiumal fnvallow. 
The goat-fucker (lays only a fhort time in Britain. It appears not 
till about the end of May, and retires in the middle of Auguft. It 
lays its eggs, which are commonly two, and fometimes three, on the 
bare ground. 

To give catalogues of the numerous birds of palTage which fre- 
quent this ifland, as well as other countries, and to mark the times 
of their arrival and departure, would be deviating entirely from our 
plan. Tor circumftances of this kind, the curious may confult 
Catclby, Klein, Linnaei Amoenitates Academicae, White, &c. But, 
as the periodical appearance and difappearance of the fwallow-tribe 
have given rife to different theories and opinions, we fhall briefly relate 
thofe opinions, and conclude with fome remarks on migration in 
general. 

Herodotus and Profper Alpinus mention one fpecies of fwallow 
which refides in Egypt during the whole year *} and Mr Loten, 
late governour of Ceylon, alTurcd Mr Pennant, that thofe of Java 
never remove. If thefc be excepted, all the other known kinds re- 
treat or migrate periodically. Swallows migrate from almofl every 
climate. They remove from Norway f, from North America 
from Kamtfchatka §, from the temperate parts of Europe, from 
Aleppo 11, and from Jamaica 

Concerning the periodical appearance and difappearance of fwal- 
lows, there are three opinions adopted by different naturalifts. The 

firft 

• Profp. Alp. tom. i. pag. 198. 

f Pontopp. Hift. Norw. ii. 98. 

X Catefby’s Carol, v. i. pag. 51. App. 8. 

§ Hi(V. Kamtrchatka, pag. 162. 

II Ruflel’s Alep. pag. 70. 

•• Phil. Tranf. N* 36. 
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firft and moft probable is, that they remove from climate to climate 
at thofe particular fcafons when winged infcdls, their natural food, 
fails in one country or diftri^ and abounds in another, where they 
Ukewife find a temperature of air better fuited to their conftitutions. 
In fupport of this opinion, we have the leftimony, as formerly men- 
tioned, of Sir Charles Wager, of M. Adanfon, and of many naviga- 
tors, It is equally true, however, that fome fpecies of fwallows have 
been occafionally found in a torpid ftate during winter. Mr Col- 
linfon gives the evidence of three gentlemen who were eye-witnef- 
fes to a number of fand-martins being drawn out of a cliff on the 
Rhine in the month of March 1762 *. The Hon. Daines Barring- 
ton, in the year 1768, communicated to Mr Pennant, on the autho- 
rity of the late Lord Belhaven, the following fa<fi ; ‘ That numbers 
‘ of fwallows have been found in old dry walls, and in fand-hills, 

* near his Lordlhip’s feat in Eaft Lothian; not once only, but from 

* year to year ; and that, when they were expofed to the warmth of 

* a fire, they revived f*’ Thefe, and other fails of the fame kind, 
feem to be uncontrovertible; and Mr Pennant infers from them, that 

* we muft divide our belief relating to thefe two fo different opi- 

* nions, and conclude, that one part of the fwallow tribe migrate, 

* and that others have their winter-quarters near home J.’ But we 
fhould rather incline to think, with thofe naturalifis who fuppofe 
that the torpid fwallows which are occafionally, though very rarely, 
difeovered in the winter feafon, have been obliged to remain behind, 
becaufe they were too young, weak, difeafed, or fuperannuated, to 
undertake a long and fatiguing flight. Still, however, that the tor- 
pidity of the feathered tribes fhould be folcly confined to the fwal- 
lows, is a very Angular fad in the hiftory of Nature. Among qua- 
drupeds. 


• Philofoph. TranfaA. vol. 53. pag. lor. art. 24. 
f Pennant’s Britiih Zoologf, vol. 2. pag. 239. Sro e<f> 
f ItHd. 251. 
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iuppofing ljh«7 could exift for fcTcrsd mouths without 
Whst would be the confequenee ? The whole would foou be de- 
voured by otters, feals, and fiOxes of various kinds. Nature is al- 
ways anxious for the prefervation of ipecies. But, if the fwallow 
tribes were deftined to remain torpid, during the Winter months, at 
the bottom of lakes and feas, ihe would ad in oppofition to her own 
intentions; for, in a feafon or two, the whole genus would be an- 
nihilated. 

Mr White of Sclborne has favoured us with the following infor- 
mation concerning the migration of fwallows : * If ever I faw,’ fays 
he, ‘ any thing like adual migration, it was laft Michaelmas day, 

* 1768. 1 was travelling, and out early in the morning: At firft 

* there was a vaft fog ; but, by the time that 1 was got feven or 

* eight miles from home towards the coaft, the fun broke out into a 
‘ delicate warm day. We were then on a large heath or common, 
‘ and I could difcern, as the mid began to break away, great num- 

* hers of fwallows cluftering on the ftinted fbrubs and buihes, as if 

* they had roofted there all night. As foon as the air became clear 
‘ and pleafant, they all were on the wing at once, and, by a placid 
‘ and cafy flight, proceeded on fouthward towards the Tea: After 

* this 1 did not fee any more flocks, only now and then a fttaggler. 

* When 1 ufed to rife in a morning laft autumn, and fee the fwal- 

* lows and martins cluflering on the chimneys and thatch of the 

* neighbouring cottages, I could not help being touched with fecret 

* delight, mixed with fomc degree of mortiflcation 1 With delight, 
‘ to.obferve with how much ardour aud pundluaiity thofe poor lit- 

* tie birds obeyed the flrong impulfc towards migration, or hiding, 
‘ imprinted on their minds by their great Creator; and with feme 

* degree of mortiflcation, when I reflected, that, after all our pains 
‘ and inquiries, we are yet not quite certain to what regions they 

‘ do 
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* $ and are Rill farther emWrafled to find| that fome do 

* «o( «€toall3^ migrate at all *,* 

In another part of hi* worik, Mr White fays : * But we muft not 

* deny migration in general ; becaufe migration certainly docs fub- 

* fill in fome place*, as my brother in Andnlnfta ha* fully informed 

* me. Of the motions of thefc birds he ha* ocular demonftration, 

* for many weeks together, both fpring and fall : During which pe- 
‘ riods, myriads of the fwallow kind traverfe the Straits from north 

* to fouth, and from fouth to north, according to the feafon. And 

* thefe vaft migrations confill not only of hirudines ((wallows), but 

* of bee- birds ^ hoopoes^ oropenduloSy or golden thrujhes^ &c. &c. and 

* alfo many of our foft billed Summer birds of pajfage ; and, more- 

* over, of birds which never leave us, fuch as all the various forts of 

* hawks and kites. Old Belon, two hundred years ago, gives a cu> 

* rious account of the incredible armies of hawk* and kites, which 

* he faw in the fpring- time travcrfing the Thracian Bofphorus from 

* Afia to Europe. Befide* the above mentioned, he remarks, that 

* the proceifion is fwelied by whole troops of eagles and vultures f.’ 

Mr White likewife, with much propriety, remarks, that our in- 
quiries concerning the migration of birds have been too much con- 
fined to the fwallow tribes ; while little attention has been paid to 
the fliort-winged birds of paflage, fuch as quails, red-darts, nightin- 
gales, white-throats, black-caps, dec. All thefe, though feemingly 
ill qualified for long flight*, difappear in the winter, and not one of 
them, notwithftanding their immenfe numbers, has ever been found 
in a torpid date. 

3 P 2 To 


• White’s Natural Hiftory of Selborne, paj. Sa—C;. 


f Ibid. pag. 139. 
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fage in^diEeKot countries^ and lo d^erjsat diftrifl»«f the fameeoua- 
tries* and the probable motives arifing from the fiate of the cotuntry 
with regard, to heat^nd cold, and to that of the food peculiar to each 
kind, would throw much light upon the hifiory of migration. To 
Mr White of Selborne we are obliged for the following lifts of btrda 
of paifage which he has obferved in his neighbourhood. Thefis lifta 
are arranged nearly in the order of timet. 


ZJ/^ of Summer Birds of Paffage» 


Names. 

U/ualfy appear abtut 

I. Wryneck, 

Middle of March. 

2. Stnalleft willow* wren, 

March 23. 

3. Houfe'fwallow, 

April ij. 

4. Martin, 

Ibid. 

5. Sand-martin* 

Ibid. 

6. Black* cap, 

Ibid. 

7. Nightingale, 

Beginning of April. 

0. Cuckoo, 

Middle of April. 

9. Middle willow- wrea*. 

Ibid. 

10. White-throat, 

Ibid. 

1 1. Red-ftar^, 

Ibid. 

12. Stone-curlew, 

End of March. 

13. Turtle-dove, 


Grafshopper lark, 

Middle of April. 

15. Swift, 

April 27. 

1 6. Left reed>'fparrow. 


17. Land- rail, 


18. I^argeft willow-wren, 

End of April. 

19. Goat- fucker, or fern-owl. 

Beginning of May. 

ao. Fly-catchec, 

f May 12. This b tbe lateft ium^ 

■4 ^ 

1 mer bird of paftage. 

*■ ^ w jr #a 


MoA 
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Moft foft'bilidi birds f«‘ed upon hife^, aild not on g^in or reeds; 
and, therefore, they retire before winter. But the following foft- 
billed birds, though they eat infects, remain with us during the 
whole year ; fuch as the red*breaft and wren, who frequent out- 
houfes and gardehs during the winter, and eat fpiders, See. ; the 
hedge- fparrow, who frequents finks for crumbs and other fweep- 
ings ; the white -wagtail, the yellow wagtail, and the gray wagtail, 
who frequent fliallow rivulets near the fpring heads, where the wa- 
ter feldom freezes, and feed upon the aureliae of infers ; the wheat- 
ear, feme of which are to be.feen during the winter, Sec. 


Li/l of Winter Birds <f Pajfage in the neighbourhood of Selborne, 

1. The ring-oufel. This bird appears about Michaelmas week, 
and is a new migration lately difeovered by Mr White. 

2. The red-wing, or wind-thrufli, appears in 'Britain about old 
Michaelmas. They come in great flocks from the frozen regions of 
the north. 

3. Field- fare. Thefe birds vifit Britain in immeiuc numbers 
about Michaelmas, and depart about the end of February, or the 
beginning of March. They pafs the fummer in the northern parts 
of Europe, and likewife in Lower Auftria *. They breed in the 
largeft trees, feed on berries of all kinds t, but prefer thofe of the 
juniper. It is probable that the field- fares which migrate into Bri- 
tain come from Norway and the northern regions of Europe, be- 
cause 


• Kramer Eleacb. pag. 3^11. 


f Faqb* Succ* fpi 
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cauHe wf £&d that they hotb hAtd and winter in Prufiki Auili^ \ 
and the more temperate climates. 

4. The Royftou'crow, or hooded crow of our countryman Sir 
Robert Sibbald, U like wife a bird of paflage. It vifits us in the be- 
ginning of winter, and departs with the wood^cocks. They frequent 
the inland as well as the maritime parts of Britain. When near the 
coafts, they feed upon crabs, mufcles, and other fhell-filhes. They 
breed in Sweden, build their nefts in trees, and lay four eggs f. 
They likewifc breed in the fouthcm parts of Germany, and parti- 
cularly on the banks of the Danube 

5. The wood-cock appears in this country about old Michaelinas. 
During the fummer, wood-cocks inhabit the Alps jj, Norway, Swe- 
den §, and the northern parts of Europe. From thefe countries they 
retire as foon as the froft commences, which obliges them to migrate 
into milder climates, where the foil is open, and more adapted to 
their mode of feeding ; for they live on worms, which they fearch 
for with their long bills in foft and moift grounds in the midil of 
woods. Wood-cocks, taking the advantage of. the night, or of fog- 
gy weather, arrive here i« flocks : But they foon feparate ; and, 
before returning to their fummer quarters, they pair. They fly and 
feed during the night. They begin their flight in the evening, and 
return to their retreats in the glades when day commences. They 
depart from Britain about the end of February or the beginning of 
March. Some of them, however, like the ftraggling fwallows, 
have been known to breed, and to remain here during the whole 

year. 


* Kleia Hift. Avium, pag. 178. 

I Linn. Faun. Suec. Ip. 88. 

I Kramer, pag. 333. 

it Willoughby’s Ornithology, pag. 290. 

* vJc Geer’s anJ Dr Wallcrius’s letters to Mr Fenoaot. 
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yeir It Is likewife known that wood-cocks migrate from France, 
Germany, and Italy, and that they make choice of cold northern 
climates for their fummer refidence. About the end of Odlober they 
vifit Burgundy, but remain there four or five weeks only j becaufe 
it is a dry country, and, on the firft frofis, they ar^ obliged to retire 
for want of fufienance. In the winter, they are found as far foutli 
as Smyrna, Aleppo f, and Barbary ij:. They are even very com- 
mon in Japan |], 

6. The fnipe. Snipes are enrolled as birds of pafTage by Mr 
White, though he acknowledges that fome of them conftantly breed 
in England. * * * § •• In winter,* Mr Pennant remarks, ‘ fnipes are very 

* frequent in all our marlhy and wet grounds, where they lie con- 
‘ cealed in the rufiies. See. In the fummer, they difperfe to difie- 

* rent parts, and are found in the midft of our highefi mountains, 

* as well as our low moors. Their neil is made of dried grafs. 

* They lay four eggs of a dirty olive colour, marked with dulky 
‘ fpots. Their young are fo often found in England, that we doubt 
‘ whether they ever entirely leave this ifland §.’ 

7. The jack- fnipe. This bird, which is very common in Scot- 
land, and frequents the banks of rivers and lakes, is ranked by Mr 
White as a winter bird of paflage, without mentioning either the 
time of its arrival or departure j and Mr Pennant is entirely filent on 
the fubje(Sl 

8. The 


• Pennant's -Britifla Zoology, vol. 2. pag. 349. Svo. 

+ Raflel’s Hiftory of Aleppo, pag. 64. 

$ Shaw’s Travels, pag. 253. 

II Kaempfer's Hift. Japan, vol. i . pag. 1 29. 

§ Pennant’s Britilh Zoology, vol. 2. pag. 358. Svo. 

•• White’s Natnral Hiftory of Selborne, pag. 1 1 7. } and Pennant’s Briliflj Zoolo- 
gy, V©!. 2. pag. 359. Svo. 
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S. The wood-pigeon. Mr White, without mentioning either the 
time of their appearing or difappearing, tells us, that * they feldom 
‘ appear till late j nor in fuch plenty as formerly 

9. The wild-ijjvan. During hard winters, this bird frequents the 
coafts of Britain in large flocks ; but, from any information we have 
been able to obtain, it does not breed in our ifland. Martin, in his 
Hiftory of the Hebrides, or Weftcrn Ifles f, informs us, that wild 
fwans arrive in great numbers in Lingey, one of the Hebrides, in the 
month of Oftober, and remain there till March, when they retire 
more northward to breed. For this purpofe, the fwans, like mofl; 
other water-fowls, prefer fuch places as are leaft frequented by man- 
kind. During fummer, the lakes, marches, and forefls of Lapland 
are filled with myriads of water- fowls. In that northern region, 
fwans, geefe, the duck tribe, gooianders, divers, &c. pafs the fum- 
mer ; but in autumn they return to us, and to other more hofpitable 
Ihores 

10. The wild-goofe. The wild geefe, it is probable, breed in the 
retired regions of the north. They arrive here iri the beginning of 
winter, and frequently feed on our corn grounds. They fly at a 
great heigh th, and obferve regularity in their movements. They 
Ibmetimcs form a flraight line ; and, at others, they aflfume the fhape 
of a wedge, which facilitates their progrefs through the refifting air. 

With regard to the wild-duck, pochard, wigeon, and teal, though 
Mr White places them in the lift of birds of paflage, he does not 
mention either the limes of their arrival or departure. Though it 

he 


* ‘White’s 'Natural Hiftory of Selborne, fag. ny. 
f Defeription of tlw Weftem Ifles, pag. 71. 

t Linn. Flora Lapponica, pag. 273. Oeuvres dc Maupcflois, tom. 3. pag. 14T. 
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mod of tho ^ucic>kiiid migrate^ yet it is certain, 
thaf Ibme individuals of different fpecies of them breed in this coun- 
try, and continue in it during the whole year. As to the duck- 
kind in general, Mr Pennant remarks: ‘ Of the numerous fpecies 
‘ that form this genus, we know of . no more than five that breed 

* here. The tame fwan and tame geafe^ the Shield duck, the eider 
‘ duck, and a very fmall portion of the •wild ducks. The reft con- 
‘ tribute to form that amazing multitude of water fowl that annu- 

* ally repair from moft parts of Europe to the woods and lakes of 

* Lapland, and other Ardfic regions *, there to perform the func- 
‘ tions of incubation and nutrition in full fccurity. They and their 

* young quit their retreat in September, and difperfe themfelves over 

* Europe. With« us they make their appearance the beginning of 
‘ Oaober, circulate firft round our fhores, and, when compelled by 

* ievere froft, betake themfelves to our lakes and rivers f*’ 

In winter, the bernacles, or brent-ducks, appear in vaft flocks on 
the north-weft coafts of Britain. They are very fhy and wild ; but, 
when taken, they foon grow as familiar as our domcftic ducks. They 
leave the Briliftt fliores in February, and migrate as far as Lapland, 
Greenland, and even Spitfbergen $. 

The folan-geefc, or gannets, are likewife birds of paflTage. They 
frequent the ifle of Ailfay, near the Frith of Clyde; the rocks adja- 
cent to St Kilda, the moft remote of the Hebrides ; the Skelig Hies, 
off the coaft of Kerry ; and the Bafs ifle in the Frith of Forth. The 
multitudes which frequent ihefe places are prodigious. To give an 

5 

• CoIIefl. Voyag. Dutch Eaft India Company, 8vo, 1703. pag. 19. Clufii Exot, 
pag. 368. 

■J- Pennant’s Britifli Zoology, vol. 2. pag. 519.— 5*®' 
t Linn. Amoen. Acad. tom. 4. pag- 5 «S- 
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, idea of their numbers, the reader will not be dlfpleafed to lee Dr 
Harvey’s fhort account of the Bafs. ' ‘ There is a fmall ifland in the 

* Frith of Forth, called the Bafs Ijland^ which does not exceed a 

* mile in circumference. The furface of this ifland, during the' 

* months of May and June, is fo entirely covered with neiis, eggs, 
‘ and young birds, that it is fcarcely pofiible to walk without tread- 

* ing on them. The flocks of birds on the wing are fo prodigious, 

* that they darken the air like clouds, and their noife is fo great, 

* that a man cannot without difliculty hear his neighbour’s voice. 
‘ If, from the top of the precipice, you look down upon the fea, 

* you will fee it on every fide covered with infinite numbers of 

* birds of different kinds, fwimming about and hunting for their 
‘ prey. When failing round the ifland, if you furvey the hanging 

* cliffs, you will perceive, in every cragg, or fiflTure of the rocks, in- 

* numerable birds of various kinds, more than the flars of heaven 

* m a ferene night. If you view the diflant flocks, either flying to 

* or from the ifland, you will imagine them to be a vaft fwarm of 

* bees The rocks of St Kilda feem to be equally frequented by 
folan geefe ; for Martin, in his defcription of the Hebrides, informs 
us, that the inhabitants of this fmall ifland confume annually no lefs 
than 22,600 young birds of this fpecies, befide an amazing number 
of their eggs. The folan geefe and their eggs conftitute the chief 
food of thefe iflanders. They preferve both the fowls and the eggs 
in fmall pyramidal done buildings, which, to prote^I; the food from 
moifture, they cover with the afhes of turf. The folan geefe are 
birds of paiTage. Their firfl; appearance is in March, and they con- 
tinue till Auguft or September. But, in general, the times of their 
breeding and departure feem to coincide with the arrival of the her- 
ring, and the migration of that fifli from our coafts. It is more than 
probable that thefe birds attend the herrings and pilchards during their 

whole 
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whole circuit round the Britilh iilands ; for the appearance of the 
foian gccfe is always efteemed by the filhermen as a certain prefagc 
of the approach of the herrings or pilchards. In queft of food, thcfe 
birds migrate as far fouth as the mouth of the Tagus j for they are 
frequently feen o£F Liibon during the month of December. 

The crofs'beak, the crofs-bill, and the (ilk* tail, are likewife enu- 
merated by Mr White as birds of paflage. * But thefe,’ fays he, 

* are only wanderers that appear occaiionaliy, and are not obfervant 

* of any. regular migration *.* 

The long-legged plover, and fanderling, vific us in winter on- 
ly } and it is worthy of remark, that every fpecies -of the curlews, 
wood-cocks, iand-pipers, and plovers t» which forfake us in the 
fpring, retire to Sweden, Polland, Pruflia, Norway, and Lapland, 
both to feed and to breed. They return to us as foon as the 
young are able to fly ; becaufe the frofts, which fet in early in thcfe 
countries, totally deprive them of the means of fubfiftance. For 
the fame reafon they leave us in fummer, as the drynefs and hard-, 
nefs of the ground prevent them from penetrating the earth with 
their bills in queft of worms, which conftitute the natural food of 
thefe birds. 

From the fads which have been enumerated, and from 
others of a fimilar nature, it is evident, that many birds, both of the 
land and water kinds, migrate from one climate to another. Bur, 
even in the fame climate and country, birds occaiionaliy perform 
partial migrations. During hard winters, when the furface of the 
earth is covered with fnow, many birds, as larks, fnipes. See. retire 

3 Qjz from 
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from the inland parts of the country to the fea-fliores, where they 
pick up a/canty fubliftance. Others, as the wreo^ the red-breaft, 
and many of the fmall birds, or fparrow-kind, refort to gardens, and 
the habitations of men. Their intention, it is obvious, is to procure 
food and ihelter. 

There are three principal objeds of migration : Food, tempera- 
ture of air, and convenient Htuations for breeding. Such birds as 
migrate to great diftances are alone denominated birds of paff^e. 
But all birds are, in Tome meafure, birds of pafTage, though they do 
not migrate to places fo remote from their former abodes. At par- 
ticular times of the year, moft birds migrate from one county to 
another, or from the more inland diftrids toward the ihores. Thefe 
partial migrations of fmall birds are well known to bird-catchers, 
who make a llveliehood by enfharing them into their nets, and fell- 
ing them. The birds fly^ as the bird-catchers term it, about the end 
of September, and during the months of Odober and November, 
There is another, but lefs confiderable, flight in March. Some begin 
their flight annually about Michaelmas; others, as the wood-larks, 
fucceed, and continue their flight till the middle of Odober ; but 
the green-flneh does not migrate till the froft obliges it to remove in 
quefl: of food and Ihelter. Thefe partial migrations, or fiitdngs, are 
performed from day-break till noon. Another, but fmaller, flight 
commences at two o’clock, and continues till night Approaches. The 
times when particular birds migrate from one fituation to another 
are well known to the bird-catchers, vrho, by means of call- birds, 
nets, and other devices, feize great numbers of them, and, ader ac- 
cufloming them for fome time to reftraint and flavery, fell Ifaeiii, for 
confiderable prices, to carious men and whlmfical womeik. A ddt- 
gent attention to thefe partial migrations, and their motives, would 
foon unfold the caufes of thofe of a more extenfive kind. 


Migration 
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Migration is generally fuppofed to be peculiar to the feathered 
tribes. This is a limited idea, which has originated from inattention 
to the occonoiny of Nature. Birds migrate with a view to remedy 
the inconveniencies of their prefent fituation, and to acquire a more 
commodious ftation with regard to food, temperature, generation, 
and flielter. From fimilar motives, men, fometimes in amazing 
multitudes, have migrated from north to fouth, difplaced the native 
inhabitants, and fixed eftablKhments in more comfortable climatca 
than thofe which they had relinquiftied. Thefe, in their turn, have 
fallen vidims to frefli and barbarous emigrants. Among the inha- 
bitants of the more northern nations, as Norway, Sweden, Scotland, 
&c. nolwithftanding a very ftrong attachment to their native coun- 
tries, there feems to be a natural or inftindivc propenfity to migrate. 
Poverty, the rigour of climate, curiofity, ambition, the falfe repre- 
fentations of interefted individuals, the oppreifion of feudal barons, 
and fimilar circumftanccs, have of late given rife to great emigra- 
tions of the human fpecics. But, it is worthy of remark, that the 
emigrations from fouth to north, except from the love of conquefl; 
in ambitious nations, are fo rare, that the infiind feems hardly to 
exift in thofe more fortunate climates. Curiofity is a general inflinc- 
tive principle, which operates ftrongly in the youthful periods of 
life, and ftimulatcs every man to vifit places that are diftant from 
his ordinary refidence. This innate defire is influenced by the rela- 
tions of travellers, and by many other incentives of a more inter- 
efted kind. Without the principle of migration, mankind, it is pro- 
bable, would never have been fo univcrfally diffuled over the fur- 
face of the earth. It is counterbalanced, however, by att^hment 
tp thofe countries which gave us birth, a principle ftill more power- 
fid aod eflSdent. Love of our native country Is fo ftrong, that, af- 
ter gratifying the migrating principle, almoft every man feds a long- 
ing defire to return. 


Savages, 
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Sayages, as long as their ftore of food remains unexhauftcd, con- 
tinue in a liftlefs inadive ftate. They exhauft many days fitting in 
perfect indolence, and feem not to be prompted by any motives of 
ciiriofity. They have not a conception of a man's walking either 
for ainufement or exercife. But, when their provifions begin to 
fail, an aftonifliing reverfe takes place. They themroufe as from a 
profound fleep. In queft of wild beads, birds, and fiflies, they mi- 
grate to imraenfe diftances, exert the greateft feats of adlivity, and 
undergo incredible hardfliips and fatigue. After acquiring a ftore 
of provifions, they return to their wonted haunts, and remain inac- 
tive till their food again begins to fail* 

Quadrupeds likewife perform partial migrations. At the approach 
of winter, the ftag, the rein-deer, and the roebuck, leave the tops of 
the lofty mountains, and come down to the plains and copfes. Their 
chief objeds, in thefe flirtings, are food and flielter. When dimmer 
commences, they are harraflfed with different ijpecies of winged in- 
feds, and, to avoid thefe enemies, they regain the fummits of the 
mountains, where the cold and the heighth of the fituation proted 
them from the attacks of the flies. In Norway, and the more nor- 
thern regions of Europe, the oxen, during the winter, migrate to 
the fhores of the fea, where they feed upon fea-plants and the bones 
of fifties ; and Pontoppidan remarks, that the cattle know by inftind: 
when the tide retires, and leaves thefe articles of food upon the 
ftiore. In Orkney and Shetland, the ftieep in winter, for the fame 
purpofes, uniformly repair to the ihore at the ebbing of the tides. 
Rats, particularly thofe of the northern regions of Europe, appear, 
from time to time, in fuch myriads, that the inhabitants of Norway 
and Lapland imagine the animals fall from heaven. The celebrated 
Linnaeus, who paid great attention to the beconomy of thefe migra- 
ting rats, remarked, that they appeared in Sweden periodically 
every eighteen or twenty years. When about to migrate, they leave 

their 
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their wonted abodes, and aflemble together in numbers inconceivable. 
In the courfe of their journey, they make tracks in the earth of two 
inches in depth j and thefe tracks fometimes occupy a breadth of 
feveral fathoms. What is fingular, the rats, in their march, uni- 
formly purfue a ftraight line, unlefs they are forced to turn afide by 
feme unfurmountable obftacle. If they meet with a rock, they lirft 
try to pierce it, and, after difeovering the attempt to be impradi- 
oable, they go round it, and then refume the ftraight line. Even a' 
lake does not interrupt their paflage ; for they either traverfe it in a 
ftraight line or perilh in the attempt; and, if they meet with a bark 
or other veifel, they do not alter their diredion, bat climb up the 
one ftde of it and defeend by the other. 

Frogs, immediately after their transformation from the tadpole 
ftate, leave the water, and migrate to the meadow or marihy 
grounds in queft of infeds. The numbers of young frogs which 
fuddenly make their appearance in the plains induced Rondcletius, 
and many other naturalifts, to imagine that they were generated in 
the clouds and fliowered down upon the earth. But if, like the 
worthy and intelligent Mr Derham, they had examined the fitua- 
tion of the place with regard to ftagnating waters, and attended to 
the nature and transformation of the animals, they would foon have' 
difeovered the real caufe of the phenomenon. 

Of all migrating animals, particular kinds of fifties make the 
longeft joumieS, and in the greateft numbers. The multiplication 
of the fpecies, and the procuring of food, are the principal motives. 
of the migration of fifties. The falmon, a fifti which makes regu- 
lar migrations, frequents the northern regions alone. It is unknown 
in the Mediterranean fea, and in the rivers which fall into it both 
from Europe and Africa, It is found in fome of the rivers of France 

that 



in'H Wmn P'.H \ ' 


49 % 

that <tBpt3>''(l)emfe]Te8 into tht^ joceaa Sadmcma are taken ia thir 
rivers of Karotfchatka fi and appear as fsr north as Greenland.' 
Salmons live both in the ocean and in firefh waters. For the pur- 
pofe of depofiting their rpawn, they quit the fea in the tnoath of 
September, and^ afceitd the rivers. So ftrong ts ^e inMad of mi-' 
grating, that they prefs up the rivers wi<b amatiiig keetmefs, attd 
fcarcely any obftacle is fufficient to interrupt their progrefs. They 
fpring, with great agility, over catarads of feveral feet in heighth. 
In their leaps, they fpring ftraight up with a ftrong tremulous mo- 
tion, and do not, as has been vulgarly fuppofed, put their tails in 
their mouths.^ When they find ajplace which they think proper 
for depofiting their eggs, the male and female unite their labours in 
forming a convenient receptacle for the fpawn in the fand, which is 
generally about eighteen inches deep. In this hole the female de- 
pofits her eggs, and the male his milt, which they are faid to cover 
carefully with their tails ; for, after fpawning, their tails are depri- 
ved of fkin. The eggs, when not difiurbed by violent floods. He 
buried in the fand till the fpring,' and they are hatched about the 
end of March. The parents, however, after this important office 
has been performed, haften back;to the fea, in order to cleanfe them- 
felves, and to recover their flrcngth. Toward the end of March, 
the young fry begin to appear, and they gradually increafe in fize 
till they acquire the length of four or five inches, and are then called 
fmelts^ or /moults About the beginning of May, all the cdnfide- 

rable rivers, of Scotland are full of fiilmon»fry. After this period, 
they migrate to the fea. About the middle of June, the carlieft of 
the fry begin to appear again in the rivers. At that time they are 

' ^ ftotn 
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* RondeIet.de FluviaUpag. 167. r •. 

f Hift. Kamtfchatka, pag. 143. 

See an Account of the Salmon Fiiberj on the River Tweed, comminJcattd to 
Air Pennant by Mr Potts, Brit. Zool. vol. 3. pag. 241. 8vo edit. 
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from twelve to fixteen inches long, and gradually augment, both in 
number and fize, till about the end of July or the beginning of Au- 
guft, when they weigh from fix to nine pounds. This is a very ra- 
pid growth. But a gentleman of credit at Warrington informed 
Mr Pennant of a growth ftill more rapid. A falmon, weighing fe- 
ven pounds and three quarters, was taken on the fevenih day of Fe- 
bruary. It was marked on the back, fin, and tail, with feiflars, and 
then turned into the river. It was retaken on the 17th day of the 
following month of March, and then it weighed feventeen pounds 
and a half. The feafon for fiftiing falmon in the Tweed begins on 
the 30th of November, and ends on old Michaelmas day. In that 
fingle river, it is computed that no lefs than 208000, at a medium, 
are annually caught, which, together with the prodinSs of many 
other rivers on both fides of Scotland, not only afford a wholefome 
and palatable food to the inhabitants, but form no inconfidcrable 
article of commerce. 

Herrings are likewife aduated by the migrating principle. Thefe 
fiflies are chiefly confined to the northern and temperate regions of 
the globe. They frequent the higheft latitudes, and are fometimes 
found on the northern coafts of France. They appear in vaft flioafs 
on the coaft of America, as far fouth as Carolina. In Chefapeak 
Bay there is an annual inundation of herrings; and Mr Catefby in- 
forms us, that they cover the fhores in fuch amazing numbers as to 
become offenfive to the inhabitants. The great winter rendezvous 
of the herrings is within, or near, the Arctic Circle, where they re- 
main feveral months, and acquire firength after being weakened by 
the fatigues of fpawning, and of a long migration. In thefe fcas, 
infeQ: food is much more abundant than in warmer latitudes. 'I’hey 
begin their migration fouthward in the fpring, and appe. r off the 
Shetland iflands in the months of Apiil and May. Thtfc, however, 
are only the forerunners of the immenfc fi.oal which arrives in June. 

3 R Their 
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Their approach is rccognifed by particular flgns, fuch as the appear- 
ance of certain fiihes, the vaft number of blrds« as gannets or 
folan geefe, which follow the ftioal to prey upon the herrings. But, 
when the main body arrives, its breadth and depth are fo great as to 
change the appearance of the ocean itfelf. The Ihoal is generally 
divided into columns of five or fix miles in length, and three or four 
in breadth. Their progreflive motion creates a kind of rippling or 
fmall undulations in the water. They fometimes fink and difappear 
for ten or fifteen minutes, and then rife again toward the furface. 
When the fun (bines, a variety of fplendid and beautiful colours are 
refle£led from their bodies. In their progrefs fouthward, the firft 
interruption they meet with is from the Shetland iflands. Here the 
ihoal divides into two branches. One branch Ikirts the eaftero, tmd 
the other the weftern fhores of Great Britain, and fill every bay and 
creek with their numbers. Thofe which proceed to the weft from 
Shetland, after vifiting the Hebrides, where the great fifliery is car- 
ried on, move on till they are again interrupted by the north of Ire- 
land, which obliges them to divide a fecond time. One divifion 
takes to the weft, where they are fcarcely perceived, being foon loft 
in the immenfity of the Atlantic Ocean. The other divifion goes 
into the Irilh Sea, and affords nourilhment to many thoufands of 
the human race. The chief objed of herrings migrating fouthward 
is to depofit their fpawn in warmer and more Ihallow feas than thofe 
of the Frigid Zone. This inftind feems not to be prompted by a 
fcarcity of food ; for, when they arrive upon our coafts, they are 
fat and in fine condition ; but, when returning to the ocean, they 
are weak and emaciated. They continue in perfedion from the end 
of June to the beginning of winter, when they begin to .depofit their 
fpawn. The great ftations of the herring fifiieries arc off the Shet- 
land and the weftern iflands, and along the coaft of Norfolk. 


Befide 
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Belide falmons and herrings, there are many fiihes which obferve 
a regular migration, as mackerels, lampreys, pilchards, &c. About 
the middle of July, the pilchards, which are a fpecies of herrings, 
though fmaller, appear in vaft fhoals olF the coafts of Cornwall. 
When winter approaches, like the herrings, they retire to the Arc- 
tic feas. Though fo nearly allied to the herring, it is not incurious 
to remark, that the pilchards, in their migration for the purpofe of 
fpawning, choofc a warmer latitude ; for, off the coafts of Britain, 
the great Ihoals never appear farther north than the county of Corn- 
wal and the Scilly iflands. Dr Borlafe, in his hiftory of Cornwal, 
gives the following account of the pilchard filhery ; ‘ It employs,* 
fays he, * a great number of men on the fea, training them thereby 
‘ to naval affairs ; employs men, women, and children, at land, in 

* faking, prefling, walking, and cleaning, in making boats, nets, 

* ropes, calks, and all the trades depending on their conflru<ftion and 

* fale. The poor is fed with the offals of the captures, the land with 
‘ the refufe of the filh and fait ; the merchant finds the gains of 

* commiflion and honeft commerce, the filherman the gains of the 
‘ filh. Ships are often freighted hither with fait, and into foreign 

* countries with the filh, carrying off, at the fame time, part of our 

* tin. The ufual produce of the number of hogflieads exported 

* each year, for ten years, from 1747 to 1756 inclufive, from the 

* four ports of Tawy, Falmouth, Penzance, and St Ives, it appears, 

* that Tawy has exported yearly 1732 hogflieads; Falmouth, 14631 

* hogflieads and two- thirds j Penzance and Mounts- Bay, 12149 

* hogflieads and one-third; Stives, 1282 hogflieads: In all amount- 
‘ ing to 29795 hogflieads. Every hogfliead, for ten years laft part, 

* together with the bounty allowed for each hogfliead exported, and 

* the oil made out of each hogfliead, has amounted, one year with 

* another at an average, to the price of one pound thirteen (hillings 
‘ and three pence ; fo that the ca(h paid for pilchards exported has, 

* at a medium, annually amounted to the fum of L. 4953 ^ • 
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Of the land- crab there are feveral fpecies. The migration of what 
is called the violet land-crab deferves fome notice. It inhabits the 
warmer regions of Europe : But its particular reftdence is in the 
tropical climates of Africa and America. Land-crabs generally fre- 
quent the mountainous parts of the country, which are, of courfe, 
moft remote from the fea. They inhabit the hollows of old trees, 
the clefts of rocks, and holes which they themfelves dig in t.he earth. 
They are extremely numerous. In the months of April and May, 
they leave their retreats in the mountains, and march in millions to 
the fea-fliore. At this period the whole ground is covered with 
them j and a man can hardly put down his foot without treading 
on them *. The obje£t of their migration is to depoHt their fpawn 
on the fea-fhore. In their progrefs towards the fea, like the nor- 
thern rats, the land-crabs move in a ftraight line. Even when a 
houfe intervenes, inllead of deviating to the right or left, they at- 
tempt to fcale the walls. But, when they meet with a river, they 
are obliged to wind along the courfe of the ftream. In their mi- 
gration from the mountains, they obferve the greateft regularity, 
and commonly divide into three battalions or bodies. The firft con- 
fifts of the Ilrongell and boldeft males, who, like pioneers, march 
forward to clear the route, and to face the greateft dangers. The 
iemalcs, who form the main body, defeend from the mountains in 
regular columns, which are fifty paces broad, three miles long, and 
ib clofe that they almoft entirely cover the ground. Three or four 
days afterwards, the rear- guard follows, which confifts of a ftrag- 
r;!ing undifeiplined troop of males and females. They travel chief- 
)v during the night ; but, if it rains by day, (for moifture facilitates 
tijeir motion), they proceed in their flow uniform manner. When 
fiiu ihines, and the furface of the ground is dry, they make an 
uuvcifal halt till the evening, and then refume their march. When 

alarmed 
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alarmed with danger, they run backward in a difordcily manner, 
and hold up their nippers in a threatening pofture. They even feem 
to intimidate their enemies j for, when difturbed, they make a clat- 
tering noife with their nippers. But, though they endeavour to ren- 
der themfelves formidable to their enemies, they are cruel to each 
other. When an individual, by any accident, is fo maimed that he 
cannot proceed, his companions immediately devour him, and then 
purfue their journey. After a fatiguing and tedious march, which 
fometimes continues three months before they reach the fliore, they 
prepare themfelves for depofiting their fpawn. The eggs ftill remain 
in the bodies of the animals, and are not excluded, as ufual to this 
genus, under the tail. To facilitate the maturation and exclufion of 
the eggs, the land-crabs no fooner arrive on the Ihore, than they ap- 
proach to the margin of the fea, and allow the waves to pafs feve- 
ral times over their bodies. They immediately retire to the land ; 
the eggs, in the mean time, come nearer to maturity, and the ani- 
mals once more go to the water, depofit their eggs, and leave the 
event to Nature. The bunches of fpawn are fometimes as large as 
a hen’s egg j and it is not incurious to remark, that, at this very pe- 
riod, numbers of fifties of different kinds are anxioufly waiting for 
this annual fupply of food. Whether the painful migration of the 
land-crabs, or the wonderful inftin^t of the fifties which await their 
arrival, in order to devour their fpawn, is the moft aftoniftiing fad, 
we ftiall leave to the confideration of philofophers. The eggs which 
efcape thefe voracious fifties are hatched under the fand. Soorj af- 
ter, millions of minute crabs are feen leaving the ftiore, and migra- 
ting flowly toward the mountains. Moft of the old ones, however, 
remain in the flat parts of the country till they regain their ftrength. 
They dig holes in the earth, the mouths of which they cover with 
leaves and mud. Here they throw off their old ftiells, remain quite 
naked, and almoft without motion for fix days, when they become 
fo fat that they are efteemed delicious food. When the new ftieli 
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has hardened, the animals, by an inftindtive impulfe, march back to 
thofe mountains which they had formetly deferted. In Jamaica, 
where they are numerous, the land-crabs are regarded as great deli- 
cacies; and they are fo abundant, that the flaves are often fed entire- 
ly upon them. 

The migrating principle is not confined to men, quadrupeds, birds, 
and reptiles : It extends to many of the infedi tribes. Numberlefs 
inhabitants of the air pafs the firft ftages of their exifience in the wa- 
ters. There they remain for longer or fhorter periods, according to 
the fpecies. Previous to their transformation into chryfalids, they 
quit the waters, and come upon dry ground, where they undergo 
their amazing change. Inftead of a£tive water-worms, they dig or 
find holes in the earth, where they are converted into chryfalids, or 
feemingly inanimated beings, and, in a Ihort time, mount into the air 
in the form of winged infers. Similar migrations are to be obfer- 
ved among land-infe£ts. But migration is not confined to water- 
worms. Many fpecies of caterpillars which feed upon the leaves of 
trees, fhrubs, and other vegetables, when about to undergo their 
transformation, leave their former abodes, defeend from the trees, 
and conceal themfclves in the earth. The hiving of bees, when nu- 
merous colonies remove in order to eftablifli new fettlcments; is an- 
other inftance of the migration of infects. Indeed, if we except bees, 
wafps, ants, and a few others, mod infeits, whether they inhabit the 
air, the earth, or the waters, are perfect wanderers, having no fixed 
place of rcfidence. Some of them, as the fpider tribes, build tem- 
porary appartments ; but, when difturbed, they migrate to another 
commodious place, and ered new habitations. 

From the fads which have been enumerated, it is apparent, that 
the principle of migration, or rhe defire of changing fituations, is 
not confined to particular birds, but extends through almod the 

whole 
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whole fyftem of animation. Men, quadrupeds, birds, hlhes, reptiles, 
infedls, all afford ftriking examples of the migrating principle. From 
the fame fa£);s it is equal! apparent, that the general motives for 
migrating are fimilar in every clafs of animals. Food, multiplication 
of fpecies, and a comfortable temperature of air, are evidently the 
chief caufes which induce animals to remove from one place to an- 
other, or, what amounts to the fame thing, from one climate to an- 
other. Partial emigrations, or emigrations to fmall diftances, arc 
prompted by the fame inftin£tive motives which induce animals of a 
different ftru£lure to undertake long and fatiguing excurtions. But, 
previous to adlual migration, what are the peculiar feelings of diffe- 
rent animals, and what fhould ftimulate them to proceed uniformly 
in the diiedlion that ultimately leads them to the fituations moft ac- 
commodated to their wants and their conftitutions, are myfteries, 
with regard to which, like every other part of the oeconomy of Na- 
ture, it is the duty of philofophers, inftead of attempting to puftx 
their inquiries beyond the bounds of human ability, .0 obferve a re- 
fpe£table filence. 


CHAP. 
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CHAPTER XXL 


Of the Longevity and DiJJolution of Organifed Bodies* 


I T is a law of Nature, though a melancholy’ one, that all orga- 
nifed bodies fliould be diflblved. The periods of difToIution, 
however, are as various as the fpecies, and the intentions of Nature 
in producing them. 

In the human kind, the brevity of life is regarded as an objedi of 
regret. One half of mankind die before they arrive at eight years 
of age. From that early period to eighty, befide the deftruftion of 
war, and other accidents, Nature kills them annually in millions. 
Some inftances may be given of men whofe lives were prolonged 
beyond the ufual period of human exiftence. Such men are not to 
be envied ; nor fhould they be confidered as favourites of Nature. 
With refpeft to maturity of judgment, and a knowledge of the 
world, no man can be faid to exift till he pafles thirty years of age. 
Give him thirty or thirty- five more, and, in general, both mind and 
body are vlfibly declined. Thofe people, therefore, who arrive at 
ah extraordinary age may be faid to exift, but they do not live. All 
intelledlual enjoyments and exertions, which conftitute the chief 
dignity and happinefs of man, are gone. There are exceptions; 

but 
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but tb,cfc exceptions are confirmations of what we have advanced. 
Mankind, in the early ages of the world, have been faid to live for 
feveral centuries. We mean not to contradid: the afifercion. But 
we muft remark, that, if ever men lived fo long, they muft have 
been very different, both in the ffrufture of their bodies and in their 
manners, from thofe who now exiff. From infancy to manhood, 
there is a gradual growth or extenfion of our organs. After this 
period, and when we advance in years, the bones harden, the mufclcs 
turn ftifi^ the cartilages are converted into bones, the membranes in- 
to cartilages, the ffomach and bowels lofe their tone, and the vuhole 
fabric, inffead of being foft, flexible, and obedient to the inclinations, 
or even the commands of the mind, becomes rigid, inadive, and, 
feeble. Thefe are the general and progreflive caufes of death, and 
they are common to all animals. There are modes of living more 
favourable to health than others. But examples are not wanting of 
men who have arrived at extreme old age, without obferving cither 
temperance, or any of the other modes of living which are gene- 
rally fuppofed to be favourable to longevity.’ Some men, who lived, 
temperately, and even abftemioufly, have reached to great ages : 
Others, who- obferved the very oppofiie conduit, who lived freely, 
and often intemperately, have had their cxiftence equally pro- 
longed. But,, in general, notwithftanding a few exceptions, tem- 
perance, a placid and chearful difpofition, moderate exercife, and 
proper exertions of mind, contribute, in no uncommon degree, to > 
the prolongation of life.. 

A few examples of longevity in the human fpecies, though no- 
general conclufions can be drawn from them, may not be incurious- 
to the reader. We flialhnot go back to a remote and obfeure anti- 
quity, but confine ourfelves to more modern times, when the modes- 
of living were nearly the fame as they are at prefent. 

3 S 
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On this AlbjeO;, the celebrated Lord Verulain, ia his Syl?a Sylva- 
rum *t gives the following paiTage, chiefly tranflated from the fe<- 
vcnth book of Pliny’s Natural Hiftory : * The year of our Lord fe- 

* venty>fix, falling into the time of Vefpafian, is memorable; in 

* which we (hall find, as it were, a kalcndar of long-lived men : 

* For that year there was a taxing, (now a taxing is the mofl au- 

* thentical and trued informer touching the ages of men), and in 
' that part of Italy which lieth between the Appennine mountains 

* and the river Po, there were found 124 perfons that cither equalled 
' or exceeded an hundred years of age, namely, 

* Fifty-four - - - of 100 years each. 

* Fifty-feven - - - 110 

‘ Two - - - -125 

* Four ----- 1^0 

* Four - - - - - 135 or 137 

‘ Three - « - - 140 

* Befide thefe, Parma, in particular, afforded five, whereof, 

* Three were • - - - 120 years each. 

* Two - - - - - 

* One in Bruxelles - - - 125 

* One in Placentia - - - . 131 

* One in Faventia - - - 132 

* A certain town, then called Velleiatium, fituate in the hills about 

* Placentia, afforded ten, whereof 

* Six were - - - - 110 years each. 

* Four - - - - - 120 

* One in Rimino, whofe name was Marcus 

* Aponius - - - ijfo.* 

The 


• Page. 293. 
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The moft extraordiiiarj inftance of longevity in Great Britain 
was exhibited in the perfon of Henry Jenkins. He was a native of 
Yorkfliire, lived to the amazing age of 169 years, and died on the 
8th day of December 1 670. 

Next to Jenkins, we have the famous Thomas Parre, who was a 
native of Shropflure, and died on the 16th day of November 1635, 
at the age of 152. 

Francis Confift, a native of Yorkfliire, aged 150, died in January 
1768. 

Margaret Forfter, aged 136, and her daughter, aged 104, were 
natives of Cumberland, and both alive in the year 1771. 

William Evans, aged 145, lived in Carnarvon, and flill exifled in 
the year lySx. 

Dumiter Radaloy, aged 140, lived in Harmenftead, and died on 
the 16th day of January 1782. 

James Bowels, aged 152, lived in Kilingworth, and died on the 
15th day of Auguft 1656. 

The Countefs of Defmond, in Ireland, faw her 140th year. 

Mr Eclefion, a native of Ireland, lived to the age of 143, and 
died in the year 1691. 

John Mount, a native of Scotland, faw his 136th year, and died 
on the ayth day of February 1776. 

2 S 3 
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William Ellis of Liverpool died on the i6th day of Auguft 1780, 
at the age of 1 30. 

Colonel Thomas Winfloe, a native of Ireland, aged 146, died on 
the 2 2d day of Auguft 1766. 

John Taylor was born in Carrygill, in the county of Cumberland. 
He was bred a miner. His father died when John was onlyTour 
years of age. Poverty obliged him to be fet early to work. During 
two years he drefted lead ore for 2 d. a* day. The next three or four 
years he ailifted the miners in removing the ore and rubbifti to the 
bank, for which he received 4 d. a-day. At this period there hap- 
pened a great folar eclipfe, which was diftinguifhed in Scotland by 
the appellation of Mirk Monday *, This event, which he always 
repeated with the fame circumftances, is the chief acra from which 
John’s age has been computed. After labouring many years both 
in this and the neighbouring kingdom, he died, near Leadhills in 
Scotland, in the month of May 1770, at the great age of 133. 

Though the above modern examples of extraordinary longevity 
reft chiefly on the authority of periodical publications, yet there is 
not a doubt, that, in all countries, and at all times, fome perfons of 
both fexes have arrived at ages far beyond the. common periods of 
human life. If the reader is defiroiis of feeing many inftances of 
longevity, he may confult Bacon’s rf Life and Death f, 

Whitehurft’s Inquiry into the Original State and 'Formation of the 
Eafth $, and Dr Fothergill’s Olfervations on Longevity f. 

The 

* Alirlf in th: ScottiQx dule<A, figuifios dark t and the eclipfe happened In the 
year 1652. * . 

I Sylva Sylvarum, pag. 273. See. 

^ 2d Edit. pag. 165. 

II Annual Regifter, Natural Hiftory divifion, pag. 61. 
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' genera] caufes of death have already been mentioned. But, 
in women, the operation of thefe caufes is frequently retarded. In 
the female fex, the bones, the cartilages, the mufcles, as well as every 
other part of the body, are fofter and lefs folid than thofe of men : 
Neither are they generally fo much fubjeded to bodily exertions. 
Their conftituent parts, accordingly, require more time in hardening 
to that degree which occalions death. Women, of courfe, ought to 
live longer than men. This reafoning is confirmed by the bills of 
mortality ; for, upon confulting them, it appears, that, after women 
have pafTed a certain time, they live much longer than men who 
have reached the fame period. The duration of the lives of animals 
may, in fome meafure, be eftimated by the time occupied in their 
growth. An animal, or even a plant, as we learn from experience, 
which acquires maturity in a fhort time, perifhes much fooner than 
thofe which are longer in arriving at that period. In the human 
fpecies, when individuals grow with uncommon rapidity, they ge- 
nerally die young. This circumftance feems to have given rife to 
the common proverbial expreffion, Soon ripe foon rotten, Man grows 
in ftature till he be fixteen or eighteen years of age ; but the thick- 
nefs of his body is not completely unfolded before that of thirty. 
Dogs acquire their full length in one year j but their growth in 
tfaicknefs is not finifhed till the end of the fecond. A man, who 
continues to grow for thirty years, may live ninety or a hundred : 
But a dog, whofe growth terminates in two or three years, lives on- 
ly ten or twelve. The fame obfervation is applicable to moft ani- 
mals. Fifhes continue to grow for a great number of years. Some 
of them, accordingly, live during fcveral centuries ; bccaufe their 
bones and cartilages feldom acquire the denfity of thofe of other 
animals. It may, therefore, be confidercd as a general fadt, that 
large animals live longer than fmall ones, becaufe the former require 
more time to complete their growth. Thus the caufes of our didb- 
lution ate inevitable; and it is equally impodible to retard that fatal 

period. 
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period, as to change the eAahlKhed laws of Nature* Whea the eoa- 
ilitution is found, life may, perhaps, by moderaling the paffions, and 
by temperance, be prolonged for a few years. But the varieties of 
climate, and of the modes of living, make no material differences 
with regard to the period of our exigence, which is nearly the fame 
in the European, the Negro, the Afiatic, the American, the civilized 
man and the favage, the rich and the poor, the citizen and the pea- 
fant. Neither does the difference of food, or of accommodation, 
make any change on the duration of life. Men who are fed on raw 
flefh or dried fiih, on fago or rice, on calJ^da or roots, live as long 
as thole who ufe bread and prepared viiSluals. If luxury and in- 
temperance be excepted, nothing can alter thofe laws of mechanifm 
which invariably determine the number of our years. Any little 
differences which may be remarked in the term of human life, feem 
to be chiefly owing to the quality of the air. lu general, there are 
more old men in high than in low countries. The mountains of 
Scotland, of Wales, and of Switzerland, have furniChed more exam- 
ples of longevity than the plmns of Holland, Flanders, Germany, or 
Poland. But, if we take a furvey of mankind, whatever be the cli- 
mate they inhabit, or their mode of living, there is fcarcely any dif- 
ference in the duration of life. When men are not cut off by acci- 
dental difeafes, individuals may every where be found who live nine- 
ty or a hundred years. Our anceftors, with few exceptions, never 
exceeded this period ; and, fmee the days of David King of the 
Jews, it has undergone no variation. Befide accidental difeafes, 
which are more frequent, as well as more dangerous, in the latter 
periods of life, old men are fubjeded to natural infirmities that ori- 
ginate folely from a decay of the different parts of the body. The 
roufcles lofe their tone, the head fliakes, the hands tremble, the limbs 
totter, the fenfibility of the nerves is blunted, the cavities of the 
veflels contrafl, the fecretory organs are obftru^ed, the blood, the 
lymph, and the other fluids, extravafate, and produce all thofe fymp- 

toms 
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tot!i8 and difeafes which are commonly afcribed to a vitiation of the 
humours. The natural decay of the folids, however, appears to be 
the original caufe of all thefe maladies. It is true, that a bad date 
of the fluids proceeds from a depravity in the organization of the 
Iblids. But the efledis refulting from a noxious change in the fluids 
produce the moft alarming fymptoms. When the fluids ftagnate, or 
if, by a relaxation of the veflels, an extravafation takes place, they 
foon corrupt, and corrode the weaker parts of the folids. Hence the 
caufes of diflblution gradually, but perpetually, multiply, our inter- 
nal enemies grow more and more powerful, and at laft put a period 
to our exiftence. 

With regard to S^adrupedsy the caufes of their diflblution are pre- 
cifely the fame with thofe which deftroy the human fpecies. The 
times of their growth bear, likewife, fome proportion to the dura- 
tion of their lives. But, as we have already given a Table of the 
ages at which diflFerent quadrupeds are capable of multiplying their 
fpecies, and of the general duration of their lives, to avoid unnccef- 
fary repetitions, we muft refer the reader to page 283. of this work. 

Some Birds afford inftances of great longevity. In this clafs of 
animals, the duration of life is by no means proportioned to the 
times of their growth. Moft of them acquire their full dimenfions 
in a few months, and are capable of multiplying the fpecies the firft 
fpring or fummer after they are hatched. In proportion to the fize 
of their bodies, birds are much more vivacious, and live longer than 
either men or quadrdpeds. Swans have been faid to live three hun- 
dred years ; but, though mentioned by refpetftab^e writers, the af- 
fertion is not fupported by any authentic evidence. Mr Willough- 
by, in his Ornithology *, remarks, ‘ We have been aflured by a 

‘ friend 
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* friend of ours, a perfon of very good credit, that his father kept 
' a goofe known to be fourfcore years of age, and as yet found and 

* lufty, and like enough to have lived many years longer, had he 
‘ not been forced to kill her for her roifchievoufnefs, worrying and 
‘ deftroying the young gcefe and gollings.* In another part of his 
valuable work, Mr Willoughby tells us, * that ,he has been afliired 

* by credible perfons, that a goofe will live a hundred years or 

* more In man and quadrupeds, the duration of life bears fome 
proportion to the times of their growth. But, in birds, their growth, 
and their powers of reprodu£lion, are more rapid, though they live 
proportionally longer. Some fpecies of birds, as all the gallinaceous 
tribes, can make ufe of their limbs the moment they ilTue from the 
(hell ; and, in a month or five weeks after, they can likewife employ 
iheir wings. A dung-hill cock has the capacity of engendering at 
the age of four months, but does not acquire his full growth in lels 
than a year. The fmaller birds are perfed in four or five months. 
They grow more rapidly, and produce much fooner than quadru- 
peds, and yet they live proportionally much longer. In man and 
quadrupeds, the duration of life is about fix or feven times more 
than that of their growth. According to this rule, a cock or a par- 
rot, who arrive at their full growth and powers in one year, fhould 
not live above fix or feven. But Nature knows none of our rules. 
She accommodates her conduct, not to our fhallow, and often pre- 
fumptuouB.conclufions, but to the prefervation of fpecies, and to the 
fupport and general balance of the great fyftem of animated beings. 
Ravens, though capable of providing for themfelves in lefs than a 
year, fometimes have their lives protraded more than a century. 
The Count dc BuiFon informs us, that, in feveral places of France, 
ravens have been known to arrive at this extraordinary age, and 

that, 
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that, at all times, and in all countries, they have been efteemed birds 
of great longevity *. 

* Eagles,’ fays Mr Pennant, ‘ are remarkable for their longevity, 

* and for their power of fuftaining a long abftinence from food. A 
‘ golden eagle, which has now been nine years in the poflefllon of 

* Owen Holland, Efq; of Conway, lived thirty-two years with the 
‘ gentleman who made him a prefent of it ; but what its age was 

* when the latter received it from Ireland is unknown. The fame 

* bird alfo furniflies a proof of the truth of the other remark, ha- 
‘ ving once, through the negled of fervants, endured hunger for 

* twenty-one days, without any fuftenance whatfoever i*.’ The pe- 
lican that was kept at Mechlin in Brabant during the reign of the 
Emperor Maximilian, was believed to be eighty years of age. 
‘ What is' reported of the age of eagles and ravens,’ fays Mr Wil- 
loughby, ‘ although it exceeds all belief, yet doth it evince that 

* thofe birds are very long-lived J.’ Pigeons have been known to 
live from tw^enty to twenty-two years. Even the fmaller birds live 
very long in proportion to the time of their growth and the fize of 
their bodies. Linnets, gold-finches, &c. often live in cages fifteen, 
twenty, and even twenty-three years. 

FiJIjes, whofe bones are more cartilaginous than thofe of men and 
quadrupeds, are long of acquiring their utmoft growth, and many 
of Ihem live to great ages. Gefner gives an inltance of a carj) in 
Germany which he knew to be one hundred years old jj. liutlon 
informs us, that, in the Count Maurepa’s ponds, he had Icen tarpa 
of one hundred. and fifty ye.irs of age, and that the fadt was attefted 

* Hill. Nat. lies Oifeaux, tom. 3. pag. 32. 

f Britilh Zoology, vol* i. 8vo edit, page 123. 

X Ornithology, page 14. 

1 Gefner dc Fife. pag. 3 1 2. 
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in the moft fatisfadlory manner. He even mentions one which fie 
fuppofed to be two hundred years old *. Two' methods have been 
devifed for afcertaining the age of fiihes, namely, by the circles of 
the fcales, and by a tranfverfe feflion of the back-bone. When a 
fcale of a fifli is examined by the microfcope, it is found to confift 
of a number of circles within one another, refembling, in fome mea- 
fure, thofe rings that appear on the tranfverfe fedions of trees, by 
which their ages are computed. In the fame manner, the ages of 
iilhes may be afcertained by the number of circles on their fcales, 
reckoning for each ring one year of the animal’s exiftence. The 
ages of Bufibn’s carps were chiefly determined by the circles on their 
fcales. The age of fiihes that want fcales, as the fkate and ray-kind^ 
may be pretty exaftly known by feparating the joints of the back- 
bone, and obferving minutely the number of rings which the furface 
exhibits. Both of tbefe methods may be liable to deception ; but 
they are the only natural ones which have hitherto been difcovered. 
The longevity of fiihes has been afcribed to feveral caufes. The 
element in which they live is more uniform, and lefs fubjedi to ac* 
cidental changes than the air of our atmofphere. Their bones*, 
which are more of a cartilaginous nature than thofe of land animals,, 
admit of indefinite extenfion ; of courfe, their bodies, inllead of 
fulTering the rigidity of age at ah early period, which is the natural 
caufe of death, continue to grow much longer than thofe of molt 
land- animals. 

As to the age of Reptiles,, probably from the uninterefllng nature 
of the animals, we have very little information. But two letters of 
J. Arfcott, Efq; of Tehott in Devonfliire, concerning the longevity 
of a toad, deferve fome notice. Thefe letters were addreflTed to Dr 
Milles, Dean of Exeter, and by him communicated to Mr Pennant 

in 
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hi'tht year 1768; ‘It would give me the greateft pleafure,’ fays Mi 
Aricott, * to be able to inform you of any particulars worthy Mr 
Pennant’s notice, concerning the toad who lived fo many years 
‘ with us, and was fo great a favourite.— It had frequented feme 
‘ fteps before the faalhdoor fome years before my acquaintance com- 

* menced with it, and had been admired by my father for its Hze, 

‘ (which was of the larged I ever met with), who condantly paid it 

* a vifit every evening, I knew it myfelf above thirty years, and, 

‘ by condantly feeding it, brought it to be fo tame, that it always 

* came to the candle, and looked up, as if expelling to be taken up 

* and brought upon the table, where I always fed it with mfe£ts of 
‘ all forts.— You may imagine that a toad, generally deteded, (al> 

‘ though one of the mod inoffenfive of all animals), fo much taken 

* notice of and befriended,-excited the curiodty of all comers to the 

* houfe, who all dedred to fee it fed ; fo that even ladies fo far con- 

* quered the horrors indilled into them by nurfes, as to dedre to fee 

* "it In the fecond letter, Mr Arfeott remarks, ‘ I cannot fay 

* how long my father had been acquainted with the toad before 1 

* knew itj but, when I was drd acquainted with it, he ufed to men- 

* tion it as the old toad 1 have known fo many years ; I can anfwer 
^ for thirty-fix years t*’ — ‘ refpedt to its end, had it not been for 

* a tame raaren, I make no doubt but it would have been now living, 

* who one day, feeing it at the mouth of its hole, pulled it out, and, « 

* though I refeued it, pulled out one eye, and hurt it fo, that,, not- 

* withdanding its living a twelvemonth, it never enjoyed itfelf, and 
^ had a difficulty in taking its food, miffing the mark for want of 

* its eye. Before that accident it had all the appearance of perfe^ 

‘ health 

5T 2 


• Pennant’s Britilh Zoology, vol. 3- pag. 323. 
f Ibid. pag. 326. ' ' 

$ Ibid. pag. 331. 
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Moft efpecially after their laft transformation, are fliorfr- 
livcd. But the fpecies are continually fupported by their wonderful 
fecundity. Thofe animals whofe parts require a long time of harden- 
ing and expanding are endowed with a proportional degree of lon- 
gevity. Infedts grow, and their bodies harden, more quickly than 
thofe of larger animals. Many of them complete their growth in 
a few weeks,, and even in a few days. The duration of their ex- 
iftence is accordingly limited to very fliort periods. Some fpecies of 
flics lie in a torpid ftate during the winter, and revive when the heat 
of fpring or fummer returns. The ephemeron flies, of which there 
are ferefal kinds, feldom live above one day, or one hour, after their 
transformation. But, to continue the fpecies. Nature has taken care 
that myriads of males and females fhould be transformed nearly at 
the fan\e inftant. Were it otherwife, the males and females could 
have no opportunity of meeting, and the fpecies would foon be ex- 
tinguilhed. Other kinds are transformed more irregularly, and live 
feveral days. Here the wifdom of Nature is confpicuous ; She pro- 
longues the exiftence of thefe animals for no other purpofe but to 
allow the individuals of both fexes to meet and multiply the fpecies. 
Bees, and flies of all kinds, after lying long in water, and having 
every appearance of death, revive by the application of a gentle 
heat, or by covering their bodies with afhes, chalk, or land, which 
abfoib the fuperfluous moifture from their pores. Reaumur made 
many experiments upon the revivifcence of drowned bees. He 
found, that, after being immerfed in water for nine hours, fome of 
them returned to life ; but he acknowledges that many of them, in 
the fourth pan of this time, were actually dead, and that neither 
heat, nor the application of abforbent powders, could reftore them 
to life. Analogical rcafoning is often deceitful, but it frequently 
leads to ufeful truths. As flics of all kinds, after immerfion in wa- 
ter, and exhibiting every mark of aAual death, can be reftored to 
life by covering their bodies with any abfoibeal fubflance, without 

the 
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the ailiftance of a heat fuperior to that of the common atmofphere, 
might not the ordinary methods employed for the recovery of drown- 
ed perfons be ailifted by the application of warm aflics or chalk ? 
The ftru€ture of a fly and that of a man, it is allowed, are very dif- 
ferent. But, in defperaie cafes, when every other method fails, no 
fad fliould be overlooked, and no analogy defpifed. 

Plants differ as much in the periods of their exiftence as animals. 
Many plants perifh yearly ; others are biennial, triennial, &c. But 
the longevity and magnitude of particular trees are prodigious. Wc 
are informed by Mr Evelyn, that, in the bodies of fome Englifh 
oaks, when cut tranfverfely, three, and even four, hundred rings of 
wood have been diflinguifhed.' A ring of wood is added annually 
to the trunks of trees j and, by counting the rings, the age of any 
tree may be pretty exadly afeertained *. With regard to the mag- 
nitude of oaks, fome of them are huge mafles. Dr Hunter, in his 
Notes upon Evelyn’s Sylva, remarks, that none ‘ of the oaks men- 
‘ tioned by Mr Evelyn bear any proportion to one now growing at 

* CoWthorpe, near Wetlierby, upon an eflate belonging to the Right 

* Hon. Lady Stourton. The dimeniions are almofl: incredible. With* 
‘ in three feet of the furface, it meafures fixteen yards, and, clofc by 

* the ground, twenty fix yards. Its height, in its prefent and ru^- 

* nous ftate, (1776), is about eighty-five feet, and its principal limb 

* extends fixteen yards from the bole.-— When compared to this, all 

* other trees are but children of the foreft t»’ 

From the fafts which have been enumerated, it appears, that all 
animals, as well as vegetables, have ftated periods of exiftence, and 
that their diflblution is uniformly accompli fhed by a gradual harden- 

' ing 


* See Eveiyn*4 Sylva, page 505,. 
t Ibid, page $00. 
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ing and deHccation of their conftituept parts. No art, no medicine, 
can retard the operations of Nature. It is, therefore, the wifdom 
and the <luty of every human being to fail down the irrehftible cur- 
rent of Nature with all pollible tranquillity aqd refignation. Life* 
whether Ihort or long, whether fortunate or unfortunate, when the 
fatal period arrives, is of little confequence to the individual. Socie- 
ty, knowledge, virtue, and benevolence, are our only rational en- 
joyments, and ought to be cultivated with diligence. 

With regard to animals in general, the adual duration of their 
.lives is very different. But the comparative Ihortnefs or length of 
life, in particular animals, probably depends on the quicknefs or 
ilownefs of the ideas which pafs in their minds, or of the impref- 
lions made upon their fenfes. A rapid fuccefiion of ideas or impref- 
fions makes time feem proportionally long. There is likewife a con- 
nedion between the quicknefs and llownefs of ideas, and the circu- 
lation of the blood. A man whofe pulfc is flow and fluggifh, is ge- 
nerally dull and phlegmatic. Raife this fame man’s pulfe with wine, 
or any other exhilarating flimulus, and you immediately quicken his 
fenfations, as well as the train of his ideas. In all young animals, 
the circulation of the blood is much more rapid than after they have 
acquired their full growth. Young animals, accordingly, are frolick- 
fome, vivacious, and happy. But, when their growth is completed, 
the motion of the blood is flower, and their manners, of courfe, are 
more fedate, gloomy, and penfive. Another circumftance merits at- 
tention. The circulation of the blood is flower or quicker in pro- 
portion to the magnitude of animals. In large animals, fuch as man 
and quadrupeds, the blood moves flowly, and the fucceflion of their 
ideas is proportionally flow. In the more minute kinds, as mice, 
(inall birds, fquirrels, &c. the circulation is fo rapid that the pulfes 
of their arteries cannot be counted. Now, animals of this deferip- 
tion aftoniCh us with the quicknefs of their movements, the vivacity 

of 
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of their manners, and the extreme chearfulnefs of their difpofi- 

tiOHS. 

Reaumur, Condillac, and many other philofophers, confider dura- 
tion as a relative idea, depending on a train of confcious perception 
and fentiment. It is certain that the natural meafure of time de- 
pends folely on the fucceffion of our ideas. Were it pofllble for the 
mind to be totally occupied with a fingle idea for a day, a week, or 
a month, thefe portions of time would appear to be nothing more 
than fo many inftants. Hence a philofopher often lives as long in 
one day, as a clown or a favage does in a week or a month fpent in 
mental inactivity and want of thought. 

This fubjeA (hall be concluded with a (ingle remark : If it be true, 
and we arc certain that it is fo in part, that animals of every fpecies, 
whatever be the real duration of their lives, from a flow or rapid 
fucceflion of ideas, and perhaps from the comparative intenfity of 
their enjoyments, live equally long, and enjoy an equal portion of 
individual happinefs, it opens a wonderful view of the great bene- 
volence of Nature. To ftore every portion of this globe with ani- 
mal life. She has amply peopled the earth, the air, and the waters. 
The multifarious inhabitants of thefe eleraients, as to the aCtual du- 
ration of their lives, are extremely diverflfied. But, by variation of 
forms, of magnitude, of rapidity of ideas, of intenfity of pleafurcs, 
and, perhaps, of many other circumftances. She has conferred upon 
the whole nearly an equal portion of happinefs. 


C H A P. 
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THE PHILOSOPHY. 


CHAPTER XXII. 


0/ the J^rogrejfwe Scale or Chain of Beings in the Univerfe, 


T O men of obfervatlon and reflection, it is apparent, that all 
the beings on this earth, whether animals or vegetables, have 
a mutual connection and a mutual dependence on each other. There 
is a graduated fcale or chain of exiftence, not a link of which, how- 
ever feemingly infignificant, could be broken without affeCiing the 
whole. Superficial men, or, which is the fame thing, men who avoid 
the trouble of ferious thinking, wonder at the defign of producing 
certain infeCts and reptiles. But they do not confider that the anni- 
hilation of any one of thefe fpecies, though fome of them are incon- 
venient, and even noxious to man, would make a blank in Nature, 
and prove deftruCtive to other fpecies who feed upon them. Thefe, 
in their turn, would be the caufe of deftroying other fpecies, and 
the fyftern of devaftation would gradually proceed, till man himfelf 
w’ould be extirpated, and leave this earth defiitute of all animation. 

In the chain of animals, man is unqueftionably the chief or capi- 
tal link, and .from him all the other links defeend by almoft imper- 
ceptible gradations. As a highly rational animal, improved with 
fcience and arts, he is, in fome mcafurc, related to beings of a fupe- 


rior 
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riot:. tirdtK, wkererer ^7 extft. By conctmpUtii^ die worict of 
Neture, ht even rifts to fotne faint ideas of her great Author. Why, 
it has been aiked, are not men endowed with die capacity and pow- 
era of angels ? beings of whom we have not even a conception. 
With the fame propriety, it may be adced. Why have not heafts the 
mental powers of mea l Que^ons of dus kkid are the refults of ig»> 
norance, whieh is always petulant and prehunptttoos. Every crea»* 
ture ii perftdt, according to its defiination. Raift or deprefs any 
order of beings, the whole fyftem, of courfe, wiU be deranged, and 
a new world would be neceflary to contain and fupport them. Par- 
tietdar orders of hetngs ihould not he eonltdered ft^rately, hm by 
the rank they hold in the general fyftem. From man to the mi- 
nnteft animalcule which can he diftovered by the microftope, the 
chdm teems to be infinite : But that chtfin is aftually filled up with 
ftodoert beings^ of which the Knes of 'diftrimfnation are altnt^ im- 
pere^fhle. All of them pofiSds degrees of perfei^ion or of excel- 
lence proportioned to their ftstion in the umverft. Even among 
mankind, which is a particular fpccies, the fcale of intelledi is very 
entchfivc. a difference between an enlightened phUofopher 

a»d a bratai Hottentot I StiU, however, Harare obferves, for the 
wttisft puipofes, her uniform ^an iof -graduation, in the human 1^ 
cies, the degtees of intelligence ate exuwmely varied. Were all men 
phHofophers, thehuTmefs of lift could not- he executed^ and neither 
fbeiety, nor even Ae fpecies, eould loog^xtft. Indufiry^ -various de- 
gretn of Iftowledge, difierem difpofitions, and different talents, are 
great hotrds of Society. The Oentoos, from certain political and re- 
ii^us inftittttiotis, have formed their people into different cafis or 
tanks, out of tvhick ’foekr poflerity can never emerge. To us, fuch 
inllstutions appear ito be tyrannical, and reftraints on tlte natural li- 
berty of man. In fijine rc^eds they are To : But they ftem to have 
been originally refults of wifdom and ohfervatton } for, independent- 
ly of all political inftitutions, Nature herfelf has formed the human 

3 U fpecics 
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fpecies into cafta or ranks. To fooie ihe gives fuperior genius and 
mental abilities ; and, even of thefe, the views, the purfuits, and the 
taftes, afe moft wonderfully diverfified. 

In the talents and Qualities of quadrupeds of the fame fpecies, 
there are often remarkable differences. Thefe differences are confpU 
cuous in the various races of horfes, dogs, &c. Even among the 
fame races, fome are bold, fprightly, and fagacious. Others are com- 
paratively timid, phlegmatic, and dull. 

Our knowledge of the chain of intelledual and corporeal beings 
is very imperfed ; but what we do know gives us exalted ideas of 
• that variety and progreffion which reign in the univerfe. A thick 
cloud prevents us from recognifing the moft beautiful and magnifi- 
cent parts of this immenfe chain of being. We fhall endeavour, 
however, to point out a few of the more obvious links of that chain, 
which falls under our own limited obfervation. 

Man, even by his external qualities, ftands at the head of this 
world. His relations are more extenfive, and his form more advan* 
tageous, than thofe of any other animal. His intelledual powers, 
when improved by foclety and fcience, raife him fo high, that, if no 
degrees of excellence exifted among his own fpecies, he would leave a 
grea^ void in the chain of being. Were we to confider the charaders, 
the manners, and the genius of different nations, of different pro- 
vinces and towns, and even of the members of the fame family, we 
Ihould imagine that the fpecies of men wer^ as various as the num- 
ber of individuals. How many gradations may be traced between 
a ftupid Huron, or a -Hottentot, and a profound plulofopher ? Here 
the diftance is immenfe ; but Nature has occupied the whole by al« 
moft infinite (hades of difcrimination. 


In 
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In defcending the fcale of animation, the next ftep, it is humilia- 
ting to remark, is very £hort. Man, in his loweft condition, is evi- 
dently linked, both in the form of his body and the capacity of his 
mind, to the large and fmall orang*outangs. Thcfe again, by an- 
other flight gradation, are eounetSled to the apes, who, like the for- 
mer, have no tails. It is wonderful that Linnaeus, and many other 
naturalifls, (hould have overlooked this gradation in the fcale of ani* 
malSy and maintained, that the ifland of Nicobar, and fome other 
parts of the Eaft Indies, were inhabited by tailed men. Before thofe 
animals whofe external figure has the greatefl refemblance to that of 
man, are ornamented, or rather deformed, with tails, there arc feve- 
ral flrades of diferimination. The larger and fnraller orang-outangs, 
which are real brutes, have no tails. Neither are the numerous 
tribes of apes furnlihed with this appendage. But the believers in 
tailed men gravely tell us, that there is nothing furprifing in this 
phenomenon, becaufe a tall is only a prolongation of the os couygxs^ 
which is the termination of the back-bone. They confider not, 
however, that, inftead of accounting for the exiflence of tailed men, 
they do nothing more than fubftitute a learned circumlocution for 
the Ample word tail. It is here worthy of remark, that a philofo- 
pher, who has paid little attention to natural hiflory, is perpetually 
liable to be deceived ; and that a naturaliil, I mean a nomenclator, 
without philofophy, though he may be ufeful by mechanically mark- 
ing diftin&ions, is incapable of enriching our minds with general 
ideas. A proper mixture of the two is bed calculated to produce a real 
philofopher. From the orang-outangs and apes to the baboons, the 
interval is hardly perceptible. The true apes have no tails, and thole 
of the baboons arc very fhort. The monkeys, who form the next 
link, have long tails, and terminate this partial chain of imitative 
animals, which have fuch a deteflable refemblance to the human 
frame and manners. 
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ftem each other, we perceive Aat ibne of them are more ge^ 
l^iili'and include a greater Tarietjthan othen. From this diw 
comftance all our diftributtous into claflet, orders, gedcra, and fpt" 
ctes, are derived. Between two dafies, or vw0 genera, however. 
Nature always exhibits intermediate produdions (b dofely allied, 
that it is extremely difficult to afeertain to which of them they be- 
long. The polypus, which multiplies by ihQS}( 8 , or by fedBons, 
from its body, conneds the animal to the vegetable kingdom. Thofit 
worms which lodge in tubes compofed of fand, feem to Hide the io- 
feds to the ffiell and cruftaceous animals. Shell>animals and crufta- 
ceous infeds make alfo a near approach to each other. Both of 
them have their mufcles and inftruments of motion attached to ex- 
ternal inftead of internal bones. From reptiles, the degrees of per- 
fedlon in animal life and powers move forward in a gradual but 
perceptible manner. The number of their organs of ienie, and the 
general conformation of their bodies, begin to have a greater ana- 
logy to the ftrudure of thofe animals which we are accufiomed to 
confider as bdoaging to the more perfed kinds. The fiiake, by 
its form, its movements, and its mode of living, is evidently con- 
ned ed with the eel and the water-ferpent. Like reptiles, mod filh- 
es are covered with dales, the colours and variety of which often 
enable us to didinguiffi one fpecLes from another. The forms of 

m 

fiihes are exceedingly various. Some are kxig and Bender ; others 
are broad and contraded. Some fifhes are iat, others cylindrical, 
triangular, fquare, circular, Sec. The fins of fiihes, from the me- 
dium in which they live, are analogous to the wings of birds. Like 
thofe of reptiles, the beads of fidies are immediately cooneded to 
their bodies, without the intervention of ne<^s. The flying fiffies, 
whofe fins refemble the wings of bats, form one link which umics 
the fiflies to the feathered tribes. Aquatic birds fuooeed, by a gentle 
gradation, the flying fiihes. 


In 
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^ the gradations from fiihes to quadrupeds, the tranfi- 

tkaiit ahiioft imperceptible. The fca-Iion, the morfe, all thece- 
caceoos tribes, tbe crocodile, the turtle, the feals, have fuch a re- 
iMshlaace, both in their external and internal ftruSiure, to terrcf- 
Irlal quadrupeds, that feme naturalifts, in their methodical diftri- 
budons, have ranked them under the (amc clafs of animals. The 
hats and the Eying fquirrels, vtho travetfe the air by means of mem- 
branous InEead of feathered vrings, evidently connef^ quadrupeds 
wkh birds. The oErich, the caEbwary, and the dodo, who rather 
run than fly, form another link between the quadruped and the 
bird. 


All tbe fubftances we recognife on this earth may be divided in- 
to organifed and animated, organlfed and inanimated, and unor* 
ganifed, or brate matter. The whole of thefe pofleis degrees of 
perfe^ion, of excellence, or of relative utility, proportioned to 
their flations or ranks in the univerfe. Change thefe flations or 
ranks, and another world would be necciiary to contain and fup- 
port them. Beings muft not be contemplated, individually, but by 
their rank, and the relations they have to the conflituent parts of 
(he general fyflem of Nature. Certain refults of their natures we 
eonfider as evils. Deflroy thefe evils, and you annihilate the be> 
togs who complain of them. The reciprocal adion of the folids 
and fluids conflitutes life, and the continuation of this adion is the 
natural caufc of death. Immortality on this earth, therefore, pre- 
flqipbfes another fyftcra j for our planet has no relation to immor- 
tal beings. Every animal, and every plant, rifes, by gentle gra- 
dations, from an embryo, or gelatinous ftate, to a certain degree 
of perfedion exadly proportioned to their fevcral orders. An af- 
femblage of all the orders of relative perfedion conflitutes the ab- 
folute perfedion of tbe whole. All the planets of this fyflem 
gravity toward the fun and toward each other. Our fyflem gra- 
vitates 
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vitates toward other fyftems, and they to ours. Thus the whole 
univerfe is linked together by a gradual and almofl. imperceptible 
chain of exidences both animated and inanimated. Were there no 
other argument in favour of the unity of deity, this uniformity 
of defign, this graduated concatenation of beings, which appears 
not only from this chapter, but from many other parts of the book, 
feems to be perfedly irrefragable. 

In contemplating Man, as at the head of thofe animals with 
which we are acquainted, a thought occurred, that no fentient be- 
ing, whofe mental powers were greatly fuperior, could poffibly live 
and be happy in this world. If fuch a being really exifted, his 
raifery would be extreme. With fenfes more delicate and refined ; 
with perceptions more acute and penetrating ; with a tade fo ex- 
quifite that the objects around him could by no means gratify it; 
obliged to feed upon nourishment too grofs for his frame ; he mud 
be born only to be miferable, and the continuation of his exifience 
would be utterly impofiible. Even in our prefent condition, the 
famenefs and infipidity of objeAs and purfuits, the futility of plea- 
fure, and the infinite fources of excruciating pain, are fupported 
with great difficulty by cultivated and refined minds. Increafe our 
fcnfibilities, continue the fame objeds and Situation, and no man 
could bear to live.— Let man, therefore, be contented. His Slation 
in the univerfal fcale of Nature is fixed by Wifdom. Let him con- 
template and admire the works of his Creator ; let him fill up his 
rank with dignity, and confider every partial evil as a caufc or an 
effe^ of general good.— This is the whole duty of man. 


THE END. 
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AAinia. See fea-nettle. 

Air, ncccflary to the cxiftencc of all animals and vegetables, 103, Air-cells in birda 
deferibed, 11 1. Temporary in ftruments fometimes provided for its admiffion into 
animal bodies, lai. . Some animals can live long without it, 126, 127. Air is aU 
ways impregnated with odorous particles, 164. The medium of founds, 168. 

Amphibious animals. See animals. Sketch of their ftrufture and difpofitions, 65. The 
foramen ovale of their hearts continue open during life, 66. 

Analogy. See animals and plants. Analogy between birds and fifhes, 1 1 7. Sexes of 
plants founded on falfe analogies, 246. See fexes. 

Animal heat. An attempt to account for it, 104. 

Animalcules. Thofe obtained by infufions multiply by continued div!nons and fubdi- 
vifions, 31. 

Animals. Difficulty of diftinguiOixng them from plants, 2. See plants. All of them 
endowed with fenfation, 8. A fketch of their ftrufture and organs, 14. Analogies 
between animals and plants, originating from their ftrufture and organs, ibid. — from 
their growth and nouriftiment, 24, 30. The food of animals compared with that of 
plants, 25. Analogies from their dlfTemination and decay, 30, &c. Some animals 
neither viviparous nor oviparous, 33 ; fome are both, ibid.*, and fome multiply with* 
out impregnation, 34. Analogies between the eggs of animals and the feeds of plants, 
35* Moft animals have their feafons, 39, 280. All aniinals fubjeft to difeafes and 
death, 41. Of the organs and general ftrufture of animals, 44, Strufture of man, 
ibid. Of the bones, ibid. Of the mufcular parts, 46. Of the lungs, 47. Of the 
ftomach and inftruments of digeftion, 48. Of the organs of generation, 49. Of the 
brain and nerves, 51. Of the ftrufture of quadrupeds, 53. The general ftrufture of 
quadrupeds has a great refemblance to that of man, 54. Peculiarities in the ftrufture 
of carnivorous animals, 57; and of the herbivorous tribes, 58. Sketch of the ftruc* 
turt and dirpofitions of amphibious animals, 65. Sketch of the ftrufture of birds, 
70. Of the ftrufture of fifties, 77. The comparative ftrength of animals depends 
not on ftrufture alone, 102« Of their refpiration, 103. Moft animals capable of 

expreffing 
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expreffiog their wants and defire0« no. Of dieir modons, 131, &c. TheB^on 
that anunab are machines abfurd, Of the infancy of aBimala, 196. Their ge* 
neral diffufion over the globe owing partly to the dieerfity of thdr appetites fer food| 
320. Of the fexes of animalsi 236. Of the pnberty of animals, 264. M animals 
undergo changes at the age of puberty, 267. Their attachment to their young, 273. 
This attachment ceafes, in fome animals, as foon as the young can provide for them- 
felres, 277. Many of them marry or pur, ibid. Advantages derived from the va- 
riety of feafons obferved by different animals, 280. Table of their relative fecnndi- 
ty, 283. Of their transformations, 286. All animab undergo changes, ibid. Cruf- 
taceous tribes annually call their ihelb, 290. Of the habbations of animals, 310. 
Operations. of animab referred by fome authors' to mechanical impulfes, 335. Of 
their hofiHities, 374. Man the moft umverfal define of animal life, 377. Some 
animals devour dteir own fjpecies, 384. Advantages derived from animab preying 
upon one another, 399. Profiifion of animal life feems to be a general intention of 
Nature, 392. There b a wenderful balance in she fyftem of animal deftmfrkm and 
multiplication, 393. Reftraints agatnft noxious iniindatiens nf particular ipecies, 
394. Animals not deftined fer individual exiftence alone, 398. Of the artifices of 
animab, 399. Of the fociety of animals, 414. Of grcgarions animab who cany on 
no common operations, 432. Different fpedes afihciate, 433. Of their dociU^* 
435. Animab of the eat kind dull and phbgmafic, 436. Much inflnenced <by cli- 
mate and domeftication, 460, &c. Of the charaffers of animab, 4^4. Of Cheir prin- 
ciple of imitation, 469. Ol the migration of animab, 473. Of their kmgevi^, 304, 
&c. Thofe which grow quickly iboB perilh, 509. All enunabtpecfeft according to 
their defiinatioo, .531. 

Auts. Their ftruAure and manuen, 95. Wood-ants, thm iiii|irifi4g operations smd 
mainners. See termites. Their ibciely, 430. 

Aphis. See pucbron. 

Apterousu»fefes<deferibed, 97. 

Arabieus confider tihte tcatnel as a gift fent from heaven, A4. Pcnfmsm jommies of fifty 
leagues in one day, ($5. 

Aranea. See fpiders. 

Arteries. The probable inftmmants of nutrition end gniwth, 11 1, 

Artifices. General foUrces of the artifices of anioerals, 399. At tifiees of cattle, Imfts, 
and monkeys, 400. Ofiflie ilag, ibid. Of the isdlew-decr, 401. -Of 4 he sodmek, 
402. Of the hare, 403. Of the fex, 405. Of the glutton, 407. Of tbe Knot- 
h-hatka rats, ibid. Of birds, 408. Offilhcs,4io. Of iofefts, <4az. , 

Afbcflos. Its Aruflorn makes no epproach toward ergai^tiao, a a. 

Am^iae. Sec chtyfaUds. ' 
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Beavcw. Account of their manners and architeftorc, 3 13. Live peaceably in Society 
with each otheri 316. Lay up provifions for winter^ 317, 

Bets. The general ftruflnre of the honey-bee, 95, The mtfon-bee fometimea 
moves in a retrograde direftloni 143, Some of their inftin£ks enumerated^ 147* 
'Wood-piercing bee makes a neft in old timber, 148, "When pinched for room, they 
augment the depth of their cells, 151. Neft of the mafon-bee, 326# Ichneumon 
flies deftrudtive to bees, 319, Operations of wood-piercing bees, ibid. Of other fo- 
litary bees, 333, Operations and occonomy of the honey-bee, 336. The figure and 
mode of making their cells, 337* Their cells are deftined to anfwer different pur- 
pofes, 338. Thei^^divifion of labour, ibid. Their wax a rcfult of a digeffivc pro- 
' cels, 339. Eat the farina of flowers, ibid. 340. Required warm habitation, 341. 
Mend their hives with propolis, 342. Amafs great quantities of honey, 343. Occa- 
lionally feed one another, ibid. Eggs of the female impregnated by the males after 
they are depofited in the cells, 344. Can transform a common fubjeft into a queen 
or female, 347. May be multiplied without end, 348. The neuters maffacrc the 
malesi 387. Have frequent combats, 387. Their fociety of a monarchical nature, 
421. The Count de Bufibn’s mechanical theory of the operations of bees examined, 
422| &c. 

Beetle tribe of infefli* An account of their form and manners, 89. Many of them, 
when terrified, fimulate death, 149. Remarkable dtfiferences between fome of tlic 
males and females, 241* 

Beings flionld not be contemplated iodividually, but by their rank, 525. Hone fuperior 
to man could exift in this world, 526. 

Birds. Sketch of their ftruclurc, 70. Their form adapted to their mode of living, 71. 
Of granivorous birds, 72. Analogy between them and herbivorous quadrupeds, 74. 
Of carnivorous birds, 75, 380. Birds refpire by almoft every part of their bodies, 
and even by the bones, 1 1 1. One ufe of this fir nature, 113. Analogy between bird.s 
and fiihes, 117. When not reftrained, uniformly build neffs in the fame form, and 
of the fame materials, 149. The great comminuting fotce of fome of their (lomachs, 
227. Whether the fmall ftones they fwallow aflift the digeftion of their food, 228. 
Among birds of prey, the females are larger, flrongcr, and more beautiful, than the 
males, 241* The reverfe takes place among the gallinaceous tribes, 242. Many of 
' them pair, 277, 279* Changes they undergo after being hatched, 289. Of their 
nidification, 319, 325. Of their artifices, 408. Some of them may be taught ani- 
culation, 458. Of their migration, 473, &c. Of their longevity, 511* 

Bifons. See oxen. 

Blatta. See Cockroach, 9!. 
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Blood. 
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tki^ id'iketbdiu eantSted with rdpintloa, 107. Slipven:of It accMuited ^ 

JOI* 

BoAei. Krds breathe through thenit lit. 

. BradedejS) a ipeciet of the ox, urhicb are tauj^ bjr the Airkana to perform woaderfut 
a^ni, 456, See. 

Brain. See nerves. . 

Brain. A ihort defeription of it, 51. The fource of all ienfation and motion, 133, 
Suppofed to fwete and diftrdmte the notritious matter of food, 209. 

Breathing. See refpiration. 

Brutes. See animals. 

Bug. Some account of it, pt. 

Butterflies. Defenption of them, 92. > Gave rife to the notion of ihourers of Uood, 
302. Void drops of blood, 303. 


C 

Cabins. See beavers. 

Camel and dromedary, beCde four ftomachs,. have a relervoir for holding water,. 6 ^ 
Their manners and difpofitions, 64, 

Camel-cricket. Regarded as a facred animal, pr. 

Carnivorous animals. See animals. Thdr ftruQure adapted to their dilpofltions, 571- 
Are not fe apt to devour women as men, 233. Man the moft rapacious of all anima ls, 
375. Of carnivorous quadrupeds, 378. Of carnivorous birds, 380. Of carnivo- 
rous infefts, 383. Advantages derived from animals preying upon one another, 390.. 
Carnivorous animals are the barriers againfr noxious inundations of other kinds, 

394 - 

Caterpillars. Seeinfefb. Theirmode ^reljpirlng, 124. Are of no fex, 239. When 
they arrive at the age of puberty, 268. Of their transformations, 2po. Caft their 
Iklns, 2pr, 300. Their diflkrent modes of retitriog previoos to their transformation. 
A defeription of them, 293. The circulation of their blood changes 'its direc- 
tion, 294. Their difierent modes of bdnving when- riwut to transfimn, 298. Spin- 
sting of the filk-worm deferibed, 299^ The flies exift in die bodies of the cater- 
pillars, 301. Some of them devour their owe fpecies, 384. Have numberkfi ene- 
mles, 385. V^thout a profhfion of them foudl birds could' not be fiipported, ^5.. 
Common kind afibciate, 42'5. Some of dimn are.repnblicans, 425^- 
Cea& We mufr at laft have reeourfe to « find cmlc, 335. 

Cells. See bees, and wdps. Air-cdls In Muds deferflsed, 1 ti.. 

Chain. Of the progreffive chain of beings, 520- 
Changes of finm- See transformations- 


Charaflers 
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Chmaeri of taimali, 4«4. How tlwy miy be modified, ibM. InditUiMlebariacn 
often ftroagly marked, 465. 

Chetmes. The female of this infeft depofiu her egg» in the leavei rf tree*, and 
produce thofe pr o t u berances cailed gaOs, 92. 

Children. See infants. The gradual progreft of their 43;. 

Chrjlalids. A defcription of them, 29a. 

Cimex. See bug. 

Cinyps. A fly whofe eggs produce galls in the oak, 94. 

Qeanlinefs. Its importance to health, 130. 

Cock. The game*cock a moft intrepid animal, 242. 

Cockroach. Some account of it, 91. 

Colours. The origin of the primary ones, tSo. A mixture of them produces white* 
neis, ibid. Colour no fpecific character of plants, 255, 257. Colours of animals 
greatly variegated by domeftication, 46a. 

Coleopterous infeAs defcribed, 89. 

Combs. See bees, and wafps. 

Grabs. An account of the migration of land.<rabs, 500. 

Croars. Experiments on their digeftive powers, 230. Endeavour to break grain be* 
•fttre they fwallow it, 231* 

Cruftaceons fiihes caft their Ihells annually, 290. 

Cuckoo makes no neft, and neither hatches nor feeds her young, 323. 

Culex. See gnat. 

Cuttlc'fiih. Its ftruAure and manners, too. 


D 

Death. All animals and vegetables fubjeA to diflblution, 41, 287. Dfe cannot be 
fupported without the intervention of death, 390. There it a wonderful balance in 
•the iyftem of deftniAion and muUiplkation, 393. The general caufct of 

death, 50 ^. 

Deer. Their artifices in efnping the dogs, 400. 

Ddty neccflftrily one, 526. 

DigelKoo. The organs of digeftion drfcribed, 48. The mechanical and chemical theoM 
lies of it, 2x4. ViAuals diflolvcd by the gaftric juice, 22d. Whether the (mail 
ftones fwallowed by birds aiSft their digeftion, 228. Greatly affifted ly^ewlng, or 
by comminution, 231. Dr Stevens's experiments upon digeftion in mxo and other 
animab, 232. After death, die fiomach is diflblved by its own gaftric juice, 23$. 
Bees wax a refult of digeftion, 339. 

Dipterous infeAs defcribed, pd. 
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Dog. His fenfe of rmeUiog extremely acute, 164. Wi !4 4 oga hunt io pack^ 433^ 
Ne^ttotke elephant, the dog is the moil 4 oeile animal, 4j;9. Accommodates bi< 
behaviour to the manners of thofe who coounand him, 451. . Great differences in 
their natural difpofitions, ibid. Condufk blind pecfons with gre^fagacity, 432. An 
extraordinary inilance of their intelligence, 453. The influence of climate 
them, 462. Fattened in China for the table, 471. 

Domeftication. Its effects on differed animalsj 460. 

Dragon-fly. See libella. 

Dromedary. See camel. 


£ 

Eagles. Their longevity, 513. 

Ears. See hearing and fenfes. Mulical ear a gift of Nature, 171. 

Earth, though fpacious, is comparatively fmall, 135. 

Education much influenced by the principle of imitation, 470. 

Eggs. Analogies between them and the feeds of plants, 35. Egg of the ^der«fly-a« 
large as the mother, apd. Eggs of tome infefb grow after they are hid, 297. Se» 
veral worms difcovered in the fame egg, 298. Eggs of bees impregnated after they 
are depollted in the cells, 344. 

Elephant. His ilrufture, 67. His fagacity and manners, 6 g. A more particular ac- 
count of this animal, 441. &c. A mild and obedient domeftic, 444. Elegants 
were formerly employed in war, 445. Their faife of lindling very acute, 447. Re- 
vengeful when affronted, 448. They are fenflble of good fortune^ and muntain a 
gravity of demeanour correfponding to the dignity of their fituation, 449. They al- 
low therofelves to be commanded by a child, ibid. Move eafily tamed by mildneft 
than by blows, 450. , 

Ephemeron-fly lives only one day in its pei^Bf); ftate, but continues three years in the 
water before its transformation, 90, 516. The nymphs refpire by gills, 123, 124. 

Evils neceflTary in .this worid, 525. 

Expiration. See refpiration. 

Eyes. No animal, except the infefl tribes, has more thur two, 84. -Delcr^oa of the 
eye, 178. Inverted pidures on the retina, 180. Whyfeen ftraight, 181, 182. 
Why we^ll^Angle with two eyes, 183. Vifion conveys no idea of diftance, 184. 
Why near objects appear large, and diftant once fnmll, 185. Origin of g^iofts, 8k. 
185. 
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FaIlofr>dcer. His aitifices and manners, 401. 

Fanna. See plants and fexes. Faripa, of flowers the raw material of wax, 33a. 

Feelers of infers. One ufc of them, 84. 

Females. See fexes, man, and males. Among infers, great differences between 
males and females, 239, 240, 241 . Female birds of pref larger, ftronger, and more 
beautiful than Jfle males, 241. The reverfe takes place among gallinaceous birds,. 
242. Changes in body and mind produced by puberty, 265. Arrive fooncr at that 
period than malesi s66. . 

Fire-fly. Emits a fliining light in the night, 91. 

Filhes. Sketch pf their ftruaure, 77. Much diverfified In figure, 78. Arc endowed 
with the fenfc of hearing, 80. Their modq of refpiration, 116. Analogy between 
them and birds, 117. Wc are ignorant of the periods when they become fit for 
multiplying, 267. Cruftaccous kinds caO: their Ikins annually, 290. The life of 
every fifltx one continued fccne of hofiility, 382. ShellTiflics very prolific, 396. 
Their artifices, 410. Of their migration, 495. Their longevity, 509, 5 13. 

Flea. A defeription of it, 97. Undergoes a transfora^ation like that of winged in- 
fe£b, 98* 

Flics. Sec infefls. An account of the phrygania or fpring-fly, 94, Of the dragon- 
fly* ibid. Of the cinyps, the eggs of which give rife to the galls on oak leaves, ibid. 
Gad'fly very troublefome to cattle, 96. Of the common fly, ibid. Of the gnat, 
ibid. Spider-fly as large as the mother when it efcapes from the egg, 222, 296. 
Some depofit their eggs in the leaves of plants, ibid. Ichneumon flics dcftrufltve to 
bees, 329 } and other infeils, 383. 

Food of plants and of animals compared, 25. Man could not live upon herbage alone, 
60. Food neceffary for the growth and expanflon of all organilcd beings, 208. See 
growth. The general ingredients of food, 215. Rein-deer, the principal food of 
the Laplanders, ibid. Animal food more ufed in jiroportion as people recede from 
the Equator, 2 id. The nature of mao’s food determined by the climate, 217. Man 
deflgned by Mature to feed partly on animal and partly on vegetable fubftancer, ibid. 
2t8. Living long on a particular fpecics of food is apt to cnate difeafes, 219. Diver- 
Bfj of food ufed by different Ipecies one caufe of the diffufion of animals over the 
earth, 220. Every animal furnilhed with proper ioArumoits for , procuring food, 
221. Importance of feeding all yonng animals well. 223. Infe&s which feed upon 
carrion never attack live animals, 223. This faft eflabliflied by experimenu, 233, 
224. Spalanzani’s experiments upon the digeftion of food by various animals, 225. 
Foramen ovale. In amph'ibious animals it rdlniDS open during life, 66 . 

Fonnka-lco. Its artifices and manners, 41 1. 


Forms 
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Toma are perpetually chang^g, 307. See traufematian.' 
Tox. His artifices and manners* 405. 

Frogs. Undergo great duoges m their ftrm* «tp. 

Fulgora. See fiee^y. 


G 

Gad-fly* extremely troublefome to cattle* both in its caterpllbr and fly date* pfl. 
Gall-inleAs. Deicription of their form and manners* 240. 

Galls. See chermes. The ^ggs of the cinyps give rUe to thofe on oak leaves* 94. 
How galls are formed, apd. 

Gaftric juice. See digeftion and ftomach. Its folvent power affifted by chewing, 233. 
No dead animal fubftance can refift its power, find. ; but it has no eSeft upon live 
animals* 234. Difiblves (he ftomach after death* 23;. 

Generation. See multiplication. 

Gentoos. Live almofi: entirely on vegetables* 215. Their cafts fimnded in Nature 

S2I. 

Germs. Examination of Bonnet’s theory of them* 213. See growth. 

Glow-worm. See wornu. 

Glutton. His artifices and manners* 407. 

Gnat. Account of it, pd. 

Goat-fucker, a bird of paflage* 477. 

Goofe. Its bngevity. 

Gordius. See worms, 311. 

Granivorous birds. Sketch of their ftruflure* 72. Analogous to herbivorous ijaadrtt* 
peds* 74. Their gentle manners* ibid. 

Growth of animals and vegetables extremely analogous* 25, &c. May be accelerated 
or retarded by certain eircumfiances, 2p. Buffbn''$ theory of growth* 208. Nutria 
tion fiippofed to be effected by the brain and nerves* 2op. This notion rendered 
improbable* 210. More probable that the nulritious particles of food are conveyed 
and applied by the arteries* 2ii. Bonnet’s theory of germs examined* 213* 114. 
Our limited conceptions of the nature of growth and nourifhment* 215. All animals 
fuppofed to grow after birth* 222. The ^plde^fly affords an inception* iUd. Re- 
markable rapidity of growth in fome worms* 224. Anim^* as well as plants* Which 
quickly arrive at maturity* foon perifli, yop. 

Gryllus. Some account of it* pi. 

•Gubcy-plg contraRs a loofenefs when to eat' boleworts (or fone time* 219. 
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HiBitadom of anlmab. When not reftnined, aniinab unifimnly bnld in the fiune fiile> 

}io. Habitations and manners oC the Alpne mannot, 311, 312. Of the beaver* 
313* 31B. Of the mole* 318. Of birds* 319. Defcription of the eagk's neft* ibtdk 
Of the magpie’s neft, 320. Of the titmoufe’s neft, ibid. Of penfile nefts, 321. Of 
the neft of the taylor>bird* ibid. Nefts of fmall birds* 324. Of vrater-fowls* 325. 
Neft of the mafoivbee* 326. Of the vrood>piercing bee* 329. of another foUtary 
bee* 333. Of the honey*bee* 336* &c. Of the wafps* 349, Of the termites ot 
wood-ants, 359. Of the common eaterpiUar, 426. Of the proceffionary caterpiUar, 

417- 

Haresr Thdr artifices in efcaping the dogs* 403. 

Health promoted by moderate laughing* 1*9. 

Hearing. Fifties endowed with that fenie* 80. The mftruments and caufes of hearing* 
l6^. Why infants hear bluntly* 169. The pleafures derived from hearing* 171. 

The fource of artificial language, ibid. 

Heat. See animal heat. 

Hemipterous infefis. Of their form and manners* 90^ 

Herbivorous quadrupeds. See animals. Their form adapted to their difpofitions, ,59. 
Hermaphrodite!. Some infers are hermaphrodites* 239. Many inftanccs of herma- 
phrodites atnong.horfes, black cattle, and Ihcep* 242, 243* 244, 

Herrings perform extenfive migrations* 497. 

Hippobofea. Seehorfe-fly. 

Hogs aflijciate and defend each other* 433. 

Honey-bee. See bees.. 

Horfe.%. Account of it, 9.7. . , , n 

Horfes. When attacked by any rapacious animal, rank up in hnes to defend themfelve^ 
^0. Oneaasasacentincl*ibid. Affociate with oxen, 433 - The gentlenefs and 
docility of their difpofitions* 453 * Notices of wild horfes, 454* Natu^ly affociatc 
with man* 455. Their emulation and warUkc temper, 455 * 45 ^* Their feats in 

J 7 ». > 74 * Man. the moft rapacious «d foe moft 
Of rapaciou* quadrupeds* 378. Of rapaemus bu-ds* 380. Every fifti 
jga. Of rapacious infeOs* 3S3* Man not the only ammal th« makes 
^irifo to own fpecies* 3K. Neuter bees mallaere the maks* s*?- Bees fre- 
quently fight wkh uch other* 3 ««. Odlober* ^ "j’ 

■i8<k This fr eeing Cfuelqr is periups an aft of mercy, ibid. Hoftihties oi aaimala 
IZ rife to muturi impwvement* 39 »* There h a wonderful balance in the fyftenv 
of dcftfu^Uoni 393* 
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Hottentots. Their mode of training and infhvAing oxen, 437. 

Huqter, Mr John^ His account of ifai ticTpiration of Urdsi 1 1 1. Hia defcriptioh of ^ 
firee*martin, 242. 

Hymenopterous infeAs. Their form and manners, 94. 

I ; 

Ichneumon flies. See flies atld bees. 

Imitation. Its cSe£ls upon animals as a principle, 469. 

Inflmcy. See infants. 

Intelleft. The degrees of it extremely raried both among men and other animals, 52 r. 

Inflmts. They underftand language before they can fpeak, 157. Hear bluntly, 169. 
Are fond of noife, 1 70. Invent, at the ^e of nine or twelve months, an artificial 
language, 173, 272. The condition of human infants confidered as miferable, 196. 
This notion invalidated, 197. Fond of motion, 198. The methods of managing 
them by favages, 199 ; and by northern nations, ibid. Are lefs aflTeAed by cold than 
at any other period, 20 1. Their lives very precarious, ibid. Caufes of their difeafes 
and mortality, 202. Sleep, for feveral weeks, almofl: continually, 203. Their me>' 
mory weak, and why, ibid. Duration of infancy in different animals, 204. Infant 
ftate of birds fliort, 205. Infancy of fifhes, ibid. Of inrefls, ibid. The flirong at« 
tachment of parents to their young, 207. m 

Infers. A flcetch of their ftrufture, 16, 17. - A more enlarged view of it, 83. Dhri- 
fion of infefts from their wings, 83. Ule of their feelers, 84. Undergo three 
changes of form, 85. Some of them endowed with the fenfe of fmelling, 86 j and 
fome probably with that of hearing, 87. Account of their probofcis, 88. Of the 
form and manners of the beetle tribe, 89. Of the form and manners of the hemip- 
terous tribe, 90. Of neuropterous infeifls, 93. Of hymenopterous iniefls, 94. Of 
dipterous infedts, 96. Of apterous infefb, 97. Of the refpiration of infedls, 1 1 8. 
Examples of their inftin^, 146. Infefls have few tnftinfts, lyy. Thoie that feed 
upon carrion never attack live animals, 223. Great differences between fome male 
and female infedls, 239, 240, 241. Defcription of the form and manners of gall- 
infedb, 240. Infetfb fuppofed to impregnate certain plants, 250. Changes they un- 
dergo before their age of puberty, 268. Some of them have a flrong affi^on to 
their young, 275. Of their transformations, ^290. Lives of 'winged infeftsTOnfifls 
of three principal periods, 293 ^ Their internal parts changed after transformation, 
293. The behaviour of difiin'ent caterpillars when about to transform, 298. Their 
transformation is only the throwing dff’ temporary coverings, ^o i . Nefts of various 
infcfls deferibed, 326. Some of them/' arc rapaddns, 383. ‘Thoufands of then! daily 
devoured' by cattle, 396. Infefts afford manyinlhiftccs’of alTociatlOft, 421.’ Some 

of them migrate, 503. Arc fliort lived, 516. . « » » < {. 

Infpiration. 
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lafpiratloa. See refpiration. > 

InAinjft Reaibns why it has been fo little underwood, 144. Divifion of inftinfls, 
145. Of pure inflini^s, ibid. Examples of it in the human fpeciest ibid.) in the 

. brute creation, 146. Of inAinfU which can accommodate themfelves to peculiar 
circumftances, 150. Of inAin£ts which are improveable by experience and obferva- 
tion, 152, 154. Superiority of man arifes from his great number' of inAinfls, 152. 
Examples of modified, compounded, or extended inAiniAs, 153. InAinfl defined 
and explained, [55. Infedts have few inAlnfls, ibid. InAinft prefiipi^ofes a degree 
of intelleA, 421. The griidual progrefs of inAin^ts in children, 435. When they* 
begin to reafon with fome propriety, 436. The education of animals depends great- 
ly on the principle- of imitation, 470. 

Irritability deferibed, 10. Many plants are endowed with this power, 11. 

L 

Lady>Ay. See libella. 

Language. MoA animals can exprefs their wants and defires, no, 157,172. Artill- 
ci-al a refult of natural language, 172. The origin of the great diverfity of langua- 
ges, 173. Articulate language peculiar to man, 417. 

Laplander«. Live chicAy on the rein-deer, 215. Fond of bear’s Aefh, ibid. 

Laughing deferibed, 109. Not peculiar to man, ibid. 

Leggs. No animal, except the infeff tribes, have more than four, 84. 

Libella. A defeription of it, 93. Its nymph refpires water, 122. A rapacious anijijal, 

3 * 4 - 

' Our ignorance of its efTential charafleriAics, 9. Its duration longer or fljorter 

according to the fpecics, 41. Life very precarious in in£incy, 20 1. Lives of winged 
infefts confiA of three principal periods, 293. Life cannot be fup^sorted without 
the intervention of death, 390. A profufion of animal life Teems to be a general 
intention of Nature, 392. Of the duration of life in man and other animals, 504, 
See, Its duration a relative idea, 519. 

Light. Some of its properties, 179. Its refrangibility, iBo. 

LobAers caA thdr fhells annually, 290. 

Longevity of animals, 504. Some remarkable inAances of it in the human fpeties, 
506 *, of fifhes, 509, 5 1 3 i of quadrujicds, 5 1 1 j of a load, 514-, of infcfli, 5161 of 
plants, 5 1 7. 

Loufe. Its Arufhire and manners, 97. 

Love. The fource of mahy important advantages, 269. Is a great incentive to virtue, 
ibid. 270. Bad effcfls of too early marriages, 270} and of imprudent ones, 271. 
Love of offspring a fource of great pleafurcs, 272 } remarkable inAances of its 

3 Y Ar-:rr.?h, 
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Arengtb, 273, 2741 275. Marriage or pairing fireqtKittlf exUlnted in die btnrte 
creation, 277* Moft animals have feafoni 280. 

Lnmbricus. ’ See wmrms. 

Lychnis dioica. Dr Hope’s experiments upon that plant examined, 254, .25;. Fe> 
male lychnis ripened feeds mthout the pofBbility of fexual comndxture, 257, 258. 

M 

Magpies. Defeription of their nefts, 320. 

Males. See fexes, and man. DiSerences between males and females, 239, 240, 241. 
Chsmges produced by puberty, 264. In pairing animals, the anales and females pr<^ 
duced are nearly equal, 278. 

Man. Of his llrufture and organs, 44.' From his internal organs he cool(i not live 
upon herbage alone, 60. His fuperiority over the other animals derived iblely from 
bis mental frculties, 62, 102, 153, 377. He alone is endowed with the faculty of 
articulate fpeech, 108, 417. The moil inconfiftent of all animals, 152. His inilinfls 
improveable by obfervation and experience, 153. Defigned by Nature to live partly 
on animal and partly on vegetable fubflanccs, 217, a 18. His texture more £rm and 
compafl than that of woman, 236. See women. Changes produced by puberty, 
264. After puberty, marriage is his natural Hate, 266. A ftriking inftance of hie 
parental affeflion, 273< Undergoes many changes in form after Nrth, 286. Hk 
mind undergoes changes as well as his body, 287. The moft rapacious of all ank 
mals, 375. Without fociety, hk powers are limited, 377. Not the only animal 
that makes war with his own fpecies, 386. The moft docile of all animals, 435. 
His body capable of great exertions, 437. The reiemblance of men to particular 
animals an indication of their difpofitions, 46^^ Of man’s longevity and diflblution, 
504. No being fuperior to him could exift in this world, 526. 

Manners and difpofkions of animals connefled with their form and ftrufbve, 53, 57, 
8p, 102. • * 

Mantis. See camehcricket. 

Marmot, Alpine Defeription of its architeflure and manners, 311, 312^ 

Marriage, after the age of puberty, is the natural fiate of man, 266. Diiadvantages oF 
too early marriages, 2^0. Bad effefts of interefted and imprudent ones, 271.. An>- 
guments in favour of monogamy, 277, 278. 

Martin. Mr Hunter’s account of the friee>maitio, 242, 243, 244, 

Martins are birds of paflage, 477.. 

Ma!on>bee. See bee. 

Matter. Its vis intrtiat, 132. 

Mechaniftn inaJeqoate to account for aaintal afUon, 335. 
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MB(jura defcribed, loi. Its motioni) 141. 

Memory of children is weak, and why, 203. 

Metamorphoiesa See transformations. 

»%ation of animals, 473. Lifts of birds Of paflage. with the times of their arrival and 
departure, 484, &c. Partial migrations, 491. Principal objcfts of migration, 491, 
503. Men have a principle of migration, 493. Quadrupeds likewifc perform par- 
tid migrations, 494. Migration of rats, ibid- i of frogs, 495, of ftlhcs, ibid.} of 
land<cr 3 d>s, 500 } of infefb, 502. 

M&lipet tmdtlpliea by fpontaneous fepafatlon, 31. 

Mifnd. Its facultlet the chief fource of animal power, loa. Minds of brutes pofleBed 
of original qualities, 155. The loweft fpecies of animals are endowed with minds, 

1 56. The mind of man undergoes changes, 287. 

MinenAs, no andogy between them and vegetables, 1 2. 

Modefty. The great defence and ornament of women, 237, 238. Is not confined to 
rite human fpecies, 238. 

Moles. Defcription of their manners and operations, 318. 

Monkeys. When fteeping, one afts as a centinel, 400. 

Motacilla. See titmoufe. 

Mot&s. An account of them, 93. Divided into two kinds, the fphinx and pbalaena, 
ibid. All of them, when about to transform, fpin cods or clues of filk, 299. 

Motion. Spontaneous motion, 131. By what inftrnments it is performed, 132. Vital 
and involuntary motions, 133. Motions of animals proportioned to their weight 
and ftrufbire, 134. Motion gives aiumation and vivacity to the whole fcene of Na- 
ture, 135. Dcftruftive animals flower in their motions than the weaker kinds, 136- 
Progreffive motion of the mufcle, ibid. Motions of the razor or fpout-fiflj, 138 } of 
the fcallop, 139 } of the oyftcr, 140 ; of the fea-urchin, 141 } of the medufa, or fea- 
nettlc, 141. Motion of the mafon-bee fometiram retrograde, 143. The rate at 
which found moves, 169. Children derive great happinefs from motion, 192. 
Mottflon,.the original flock of the (beep, 460. 

Multiplication. The hydra of Linnaeus multiplies by fending off fboots from its body, 
30. The bell-polypus multiplies by fplitting longitudinally, ibid. ; and the funnel- 
fliajxd polypus by fplitting tranfverfely, 31. The dart-millCpes Hkewile muitipUcf: 
by fpontaneous feparafion, ibid. Infafion-animaicules multiply hf continued divi- 
fions and fubdivifions, ibid. Pttcerou muklpties withotu impregnation, 34. A pro- 
fuflon of animal life one great intention of Natare, 392. Noxious multiplication 
refrained by various cadfes, 393 » 394 < 

Mufea. See flics. 

Mufcics. Their progrclfiic motion deferibed, 136. 
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Mufclei. The inftruments.of animal motioof 1 3Z. ' 
Muiical ears. See ears. 


N 

Nature, in the formation of animals and vegetables, feems to have* aAed upon the 
general plan, ii. Her intentions in changing forms, 308. If properly onderftood> 
her intentions are never wrong, 389. Seems to pay little attention to indisddiials, 

’ but uniformly fupports the fpecies, 390. Advantages derived from her allowing 
animals to prey on one another, ibid. &c. It gives rife to mutual improvement, 39^. 
A profuiion of animal life feems to be a general intention of Nature, 392. There 
is a wonderful balance in the fyllem of animal deftruftion, 393. Nature oblcrves a 
uniform gradation of beings, 521. 

Nerves. A (liort defeription of them, 51. The fource of all fenlation and motion, 
r33, 161, 174. Their papillae the immediate inftniments of fenfation, 174. 

Neds. See birds and habitations. Penfile nefts, 321. Curious neft of the taylor>bird, 
ibid. Cuckow makes none, 323. Nefts of different birds, 324. Nefts of various 
infcAs, 326. Wafp’s neft deferibed, 349. Nefts or hills of the termites, 360 }, e£ 
caterpillars, 425. 

Nettle. Sea>nettle’s motions extremely flow, 14 1. 

Neuropterous infefts. Defeription of them, 93. 

Nidification. See birds. 

Nofe. Defeription of that organ, 161, 

Nutrition. See food, growth. 

Nymphs. A defeription of them, 294. 


O 

Oak. Account of a remarkable one, 5 1 7. 

Ocean. It produces the largeft animals now known, 79. 

Odours. The reafon why they excite the fenfe of fmelling, ida. The particles of 
odorous bodies extremely minute, 163. 

Oeftrus. See gad>fly. 

Orang'outang. His form as well as his manners make the ncareft approach to thofe 
of man, 53. Walks ereft, 6-i. An account of the imitative powers of what is called 
the larger and fmaller fpecies, 437. Their manners, 438, 439, 440. Belong not to 
the human kind, 441. Nearly allied to roan, 437. 

Organs. See animals, birds,, quadrupeds, fiihes,. plants,, and. ftruAure. 

Oftrich vindicated from unnaturalky, 151. 

Ox-eye. Sec titmoufe. 
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Oxen dull and phlegmatic animals, but capable of inftru^lion, 45^, 457. Much chair> 

■ ged b7 domeftication, 461. 

Oyfter. Its motions defcribed, 140. Is endowed with feme degree of intelligence,. 
. ibid. 


P 

Pairing. See marriage. Many animals pair, 277, 279. 

Fhlin>trbe. Its mode of culture in Arabia no proof of the fexes of plants. See fexes, 

I^lpi of infeAs deferibed, 8(5. 

Papillae. See nerves. 

Papilio. See butterfly. 

Parental aflfeflion. See love. 

Pfediculus, See loufe. 

Pelican. Her mode of fupplying her young with drink, 220. 

Fhalaena. See moth. 

Phryganea. See flics. 

Pies. Their nefts very various, 32. 

Pilchards. See herrings. 

Planu. Difficulty of diftinguifliing them from animals, 2. Definitions of them by 
Jungius, ibid. ; by Ludwig, ibid. ; by Linnaeus, 3. Examples of the motions ot 
plants, 5,-8. Their whole ftruflure may be confldered as a ftomach for receiving 
their food, 8. Other examples of vegetable movements, 9, 10. Many of them 
have the power of irritability, 11. Between vegetables and minerals there is hardly 
any analogy, 12, 13. Analogies between animals and plants, originating from their 
ftrufturc and organs, 14, — 24. Sketch of the ftrufture of plants, 18,— 20. Their 
oeconomy and fun^ions are refults of a vaftular texture, 20. Analogies arifing from 
their growth and nourifhment, 24,-30. Food of plants and of animals coin|>areJ, 
25.. Analogies between the animal and vegetable derived from tiieir diflfemination 
and decay, 30, &c. Analogies between' the eggs of animals and the feeds of plants, 
35. Some plants may be confldered as viviparous, 37. Plants have their feaions as 
well as animals, 39. Are all fubjeff to many difeafes, and at lafl to individual diflb- 
lution, 4t. Of the fltppofed fexes of plants, 245. See fexes. Pollen or farina of 
plants fuppofed to be analogous to the male organs of generation, 247. New varie« 
ties of {dants often proceed from accidental caufes, 253, 254. Hants, as well as ani< 
malf, undergo transformations, 305, 306. Sec transformations. Thofe which prow 
quickly foon perifh, 509. Their longevity, 517. 

Fallen. Sec plants, and fexes. 

Polypus. 



Fp 1 }[pus« Dtfcriptlon of its ftruAiire and mode of mulsip^iogi sp When cut to piecoi 
in any direction, each fcAion foon becomes a perfeA animali i8* One fpecies may 
be en^afted upon anotheri ibidU Some polypi suxltip^ hf ^tehig langitudmaiUf^ 
and others tranfverfelyi 3O1 31# Connefts the animal to the vegetable kingdomi 
525. 

Frobofeis of infe^ dercribedi 88« 

Propolisi or bcc-gluc. Sec bees. 

Puberty. This period of life arrives later, or more early, according to the difBn'ence 
of fpecies, 27. Of the puberty of animals in general, 254 * Changes produced 
it, ibid. 265, 287. Females arrive fooner at that period than males, 255 . All ani- 
mals undergo changes at the age of puberty, 267. 

Pucerons. Some fpecies are both viviparous and oviparous, 33. Can produce without 
impregnation, 34, 92. Differences between the males and femalesi 241. Dcvouied 
by numbcrlcfs enemies, 385. 

Fulex. See flea. 


Quadrupeds. Their flrufture, 53 » fimilarity of their flruAure and organs tw 
thofc of man, 54. Of the carnivorous kinds, 57. Of the herbivorous, fpB. Few 
quadrupeds pair, 280. Undergo changes of form after birth, 288. Their mental 
powers likcwilc change, ibid. Some of them conftnifl habitations, 311. Of carni- 
vorous quadrupeds, 378. Their difcriminatingxhara^lcrs, 466, 467. Some of then 
migrate, 494. Of their longevity, 511. 

Quails. Of their migration, 474. 


R 

Rapacious. See carnivorous. 

Rats of Kamtfcbatka. Their artiflccs and manners, 407. 

Ravens. Their mode of breaking fibcll-fiflics, 409. Their longevity, 512. 

Razor-filh. Sec fpout^fifli# 

Reln*dccr, the chief food of the Laplanders, 215. 

Rerpiration. Air ncccflary to the cxiftcncc of all animal and vegetable bodies, 103- 
'fhe mode in which refpiration is carried on by man and tlvc larger land animals^ 
103. Dr Crawford has rendered it probable that refpiration is the caufe of animal 
h:at, 104. ConncAcd with the circulation of the blood, 107. Commences inftapt- 
ly after birth, and continues dui lng life, 108. Of laughing, 109. Of weeping, ibid. 
IMviny iceendary advantages derived from refpiratien, 110. Bjrds refpire by the 

bones| 
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M«llabra..l,np. Refeta.!.. 

of iftics, 1 16. Rcfpiratbn of mfea^, i iB. 

Retlnt* External objefts pfinted on it in an inverted po&tion, 180. Why objefts are 
fecn treft notwitbftanding the inverfion of the piAuret, 181, i8a. Why vifion ii 
lingle though a pifturc is painted on each eye, 1831 184. 

Roebuck. His artifices and manners, 402. 


S 

Saliva, a powerful folvent, 165. 

Salmons. Of their migrationsi &c. 495. 

Scale. Of the progreffive fcale of beings, 520, &c. 

Scallop. Its motions deferibed, 139. 

Scarabaei, or the beetle tribe of infcAs, an account of them, 89. 

Scorpion. Account of it, 98. 

Sea* nettle capable of being ingrafted, 40. 

Seal. Sketch of his manners, 67. 

Seafons. See love. 

Seeds. Analogies between them and the eggs of animals, 3^. 

Seeing. See fenfes. 

Senfation implies the perception Of pleafure and pain. May be furpended without 
death, 19. Sec fenfes. Theory of fenfation, 174. 

Senfes. Fiflics endowed with the fenfe of hearing, 80. Of the fenfes in general, 160. 
Of the fenfe of fmclling, 16 r. Men, as well as brutes, aiTided in the felcAion of 
food by the fenfe of fmclling, 162. Moft odours produflivc cither of pleafure or 
pain, 163. The fenfe of fmclling in fomc animals remarkably acute, 164. Of tailing, 
1^65. The organs of taftc and fmclling aflift each other, ibid. Senfe of tailing com- 
paratively grofs, 166. Senfe of hc.iring, 167. The plcafurcs derived from it, 17J. 
Senfe of touch, 174. Senfe of feeing, 177 j conveys no idea of dlAancc, 184. Er- 
rors of vifion correiled by touch, i55i Of the ftnfe of fmclling alone, 187; of 
hearing alone, 189 ; of fmclling and hearing united, ibid. ; of tafte alone, and united 
with fmclling and hearing, 1905 of fight alone, ibid, j of fight united with fmcll, 
hearing, and tafie, 19 1; of touching alone, ibid.-, of touch united with fmclling,. 
194 ; of hearing, tafle, and touch united, ibid. Of fight united with all the other 
fenfes, ibid. 

Sepia. Sec cuttle- fifli. 

Serpents caft their fkins annually, 290. 

Sexes. Of the fexes of animals, 236 Their intercourfc not always neceflary for mul- 
tiplication, 239. Sec multiplicatiou. Caterpillars arc of no fex, 239. Among the 
larger animals, the di&rcncc of fixe between males and females is not confiderable, 

239i 
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339 i b«t, among infeili, th? difference often greats ibid. 340, 341. Of the fupjW* 
fed icaei of plants, 345. The arguments employed to iupport the iexes of plants 
are entirely analogical, 34^. Theie analogies ftiown to 'be withoat foundation, ibid. 
347. Some of them ridiculous, 248. The moA plaufible argument in Aipport of 
vegetable fexes derived foom the culture of the date 4 >earing palm, ibid. This eir- 
cumftance brings no aid to the fexuafift, 249. Mylius's experiment on the Berlin 
palm imperfe<A and inconclufive, 249, 250. ^exualifts have recourfe to the winds 
and to infeds for the impregnation of certain plants, 250. This notion refuted, a^t, 
232. Argument from new varieties examined, 253. Dr Hope’s experiments on the 
lychnis dioica examined, 254. Spalanzani’s experiments omthe fexes of plants, 259, 
— 262. Changes produced in animals by puberty, 364. '1 be male bees impregnate 
the eggs after they are depoAted in the cells, 344. 

Sheep alTociate, and defend each other, 433. Their origin, 4do. 

Showers of blood accounted for, 302. 

Silk- worms. See worms and caterpillars. 

Skeletons, of all quadrupeds, when raifed on their hind-legs, have a great refemblaoce 
to thofe of man, 54. 

Sleep, of plants, 6. 

Sineathman. His account of the termites or wood-ants, 359. 

Smelling. See fenfes. 

Snails. Their mode of refpiring, 124, 135. 

Society. Not confined to the human fpecies, 414. Its origin, ibid. The affociating 
principle is inftinftivc, 416, Its advantages, ibid. Gives rife to many virtues and 
fources of happinefs, 417. Its difadvantages, 418. Without affociation, men could 
perform no extenfive operations, ibid. Society of the beavers, 419, of pairing 
birds, 410; of the honey-bees, 421 ; of the common caterpillars, 425; of the pro- 
ceflionary caterpillars, 427. Some caterpillars are republicans, 429. Society of ants, 
430 } of gregarious animals who carry on no common operations, 432. ' 

Sound. Its medium and caitfes, 168. The celerity of its motion, 169. Augmented 
by refleflion, 170. Its modifications, ibid. 

Spalanzani. Account of his experiments upon digeftion, 225. His experiments on 
the fexes of plants, 259. 

Sparrows of great ufe by devouring numbers of caterpillars, 395. 

Speech Sec language. 

Sphinx. Sec moth. 

Spiders. Their ftruflurc and manners, 98. "l^Tien terrified fimulafe death, J49. 
Their attachment to their young, 274. Moft voracious animals, 383, furvivc 

the winter, 411. 

Spider- 
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Sec flics, and growth. 

Spout-filh. Its motions dcfcribcd, 138. Comes above the fand upon putting fait on 
the mouth of its habitation, 139. 

Stag. His artifices in efcaping the dogs, 400. Form herds, 432. 

Stevins (Dr). His experiments on digefllon performed by means of a German who 
was in the habit of fwallowing fiones, 232. 

Stigmata of infefls deferibed, and their ufes, 1 18. 

Stomach. Every part of vegetables may be confidcred as a ftomath, 8. In carnivorous 
animals, the ftomach is proportionally fmall, 57. Its juice diflblves all kinds of vic- 
tuals, 226. Its great comminuting force in certain birds, 226, &c. In man and 
quadrupeds, the ftomach feems not to a£l upon its contents, which are totally difTol- 
ved by the gaftric juice, 232. See gaftrlc juice. After death, the gaftric juice dif- 
folvcs the ftomach, 235. 

Storks clear Egypt of ferpents, frogs, mice, &c. 395. 

Strufturc and organs. Their connexion with manners and diTpofitionfr, 53,57,89, 
102. Strufturc of quadrupeds has a great rcfcmblancc to that of man, 54. Struifture 
of birds, 70. Strufture of fifties, 77. Strufturc of infefts, 83. 

Swallow. A curious inftinfl: of it, 149. Swallow’s nefts, 324. Of their migration 
and torpidity, 473, See. Difterent opinions on this fubjeit examined, 478. Could 
not pofllbly cxift under water, 481. 

Swans. Their longevity, 511. 

Sword-fifti often kills the whale, 397. 


T 

Tadpole. Sec frogs. 

Tailed men have no cxiftcncc, 523. 

Taftc. See fenfes. The inltrumcnts and caufes of the fenfation of tafling, 105. Taftc 
various in individuals of the fame fpecics, 166, 

Taylor-bird. Defeription of its wonderful neft, 321. 

Termites. Mr Smeathman’s defeription of their Angular operations, 359. Defeription 
of thefc animals, 360. Undergo great changes in form, ibid. ,361, 3^2. AVondcr- 
fiil prolific powers of the females, 363. Their nefts or hills dcfcribcd, 364. Of 
their royal chamber, 365. Of their nurfcrics, '^66. Of their magazines, 368. Of 
their fubtcrrancous paflages, 369. Of their warlike dilpofitions, 370. Repair 
their habitations, 372. 

Tiger. His difpofitlons are grofsly ferocious, 3,78* 

TiMnoufe. Defeription of its neft, 320. 


Toads. 
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Toads. Inftances of their being found alive in the heart of trees, and indofed ia 
ftones, 127, 128. Their longevity, 514. 

Tongue and palate, the principal inftruments of the fenfe of tailing, 16^, 

Touch. See fcnfes. 

Trachcae*of infcfts defcribed, and their ufts, ri8. t 

Transformations. Every animal undergoes changes, 286, &c. Transformation of 
frogs, 289. Crullaceous animals caft their Ihells annually, 290. Serpents annually* 
call their Ikins, ibid. Of the transformations of infcds, ibid. Transformation of 
the filk.worm, 292 ; of other caterpillars, ibid. The internal parts, as well as the- 
external form, of winged infefls undergo confiderable changes, 295. Spider-fly 
transformed into a chryfalis before efcaping the belly of its mother, 296. The be- 
haviour of different caterpillars - when about to transform, 298. Transformation of 
infefls is only the throwing off of temporary coverings, 301. Plants, as well as ani- 
mals, undergo transformations, 305. Intentions of Nature in changing forms, 308.. 

Trochus deftroys numbers of ihell-filhes, 396. 

Turkey. The great comminuting force of its flomach, 227. 

U 

Urchin. Motions of the fea-urchin deferibed, 141. 

V 

Vacuum, Sounds cannot be propagated through it, 1661. 

Vegetables. See plants. 

Vermes. Sec worms. 

Vis tturttae defined, 132. 

Vifion. Sec eyes and retina. 


W 

War. Man not the only animal that makes war with its own fpecles, 386. 

Wafp. Solitary wafp digs holes in the fand, where Ihe depofits her eggs, 148. Feed 
their young by difgorging like the pigeon, 274. Their manners and operations, 
349. Their cells compofed of paper, 350. Defeription of their nefl, ibid. Their 
manner of building, 352. Republics of wafps eonfifl of males, females, and neuters, 
354. Defeription of the dlflferent kinds, 356. Maffacre their young, 389. 

Wax. Bees wax a refult of a digeftive procefs, 339. 

Weeping, how performed, and its cffefls, 109. Not peculiar to man, ibid. 

Whales often killed by the fword-fifh, 397. 

WinJf. Suppofed to impregnate certain plants, 250. This notion refoted, 251, 252. 

Wings. 
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Wings. No animal) except infeAS) have more than two^ 85, Thole of infefb made 
the foundation of a methodical diftribution) 89* 

Wolf. His difpofitions are fierce and rapaciouS) 379, 3^0. 

Women. Their texture more lax than that of man, 236. Their minds are likewifo 
more ttmid, ibid. Social intercourfe with them foftens the difpofitions of men) 23 7» 
Modcfiy the great ornament of women) ibid. 238. Carnivorous quadrupeds not io 
apt to devour women as men, ibid. See multiplication) and fexcs» 

Wood-ants. See ants and termites. 

Woodpecker. Some account of it, 409. 

Worms. Account of thefe infeAs, 99. Of the hair-worm, ibid. Of the earth-worm^ 
ibid. Rat- tailed worms, their mode of refpiring air, 1x9. In fome worms, the ra» 
pldity of their growth is remarkable, 224. Account of the male and female glow.^ 
worm, 241. Silk- worms fpin pods before their transformation into flics, 292 See 
caterpillars. Inftances of fcveral worms proceeding from one egg, 298. The OUBr 
ner in which the fi Ik- worms fpin their cod or clue, 299. 





